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INTRODUCTION i

This Chapter describes the public involvement activities leading up to
the preparation of this document. Also included is a listing of those
agencies and affected parties requested to review and comment on the
Draft Environmental Impact Statement (DEIS), a listing of those
individuals involved in the preparation of this document, a listing of
consultants and contributors, the public comments (both written and
oral) received on the DEIS and corresponding Departmental responses.

SCOPING AND CHRONOLOGY OF THE EIS

The Council of Environmental Quality (CEQ) Regulations implementing
the procedural provisions of the National Environmental Policy Act
(NEPA) " require an early and open process for determining significant
issues to be analyzed in depth in an EIS. This process is called
"scoping”. To ensure implementation of these regulations, the
Department of the Interior (DOI) consulted and coordinated with various
Federal, State and local agencies, the Pueblo of Laguna (POL), Anaconda
Minerals Company (AMC) and interested personms.

The following listing describes the major events and consultation and
coordination activities that took place prior to and during the
development of this EIS. Public announcements, meeting attendance
lists, summaries of meetings and all public comments are on file at the
BLM Albuquerque District Office, Rio Puerco Resource Area.

February 25, 1977 - Anaconda submitted a mining and reclamation plan
for all remaining mining operations. U.S. Geological Survey (USGS),
Conservation Division (CD), prepared a draft environmental assessment;
however, because of changes in the mining plan and additional
environmental concerns cited by the USGS, no action was taken on the
plan.

March 29, 1979 - Anaconda submitted a revised mining and reclamation
plan which projected mining until 1985,

September 11, 1980 - Anaconda filed with USGS a three volume
reclamation plan for the Jackpile-Paguate uranium mine. In the plan,
Anaconda stated that 1t would discontinue production from two existing
underground mines.

December 2, 1980 - The Chief of the USGS-CD, with concurrence by the
Assistant Director for Resource Programs, determined that approval of
the proposed reclamation plan would constitute a major Federal
action, and therefore, that an EIS would be required.

February 19, 1981 - A "Notice of Intent" to prepare an EIS and to hold
public scoping meetings on the reclamation of the Jackpile-Paguate
uranium mine was published in the Federal Register (Vol. 44, No. 33, p.
13045). This Notice announced the availability of a proposed scoping
document for the EIS. This scoping document summarized Anaconda's
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v ‘
reclamation plan, anticipated issues and concerns, proposed
alternatives and identified responsible personnel. The dates and
locations of public meetings were also cited.

-l
-
-l

March 16, 1981 - A public meeting was held in the Laguna Tribal Council
Building, Laguna, New Mexico. Seventy people attended including Laguna
Councilmen, Anaconda representatives and 1local residents. Nineteen

o

T

% people made oral  presentations. A scoping document containing
% preliminary issues, as identified by the DOI, was distributed to those
ﬁ in attendance. DOI representatives briefly discussed the following
F possible issues:

% 1. Release 0of radon gas into the atmosphere.

A

[% 2. Radiological decontamination of existing buildings.

& 3. Radiological contamination of Paguate Reservoir and the Rios

i3 Paguate and Moquino.

ih

i

}% 4, Radiological contamination of ground water.

ke

oy

i% 5. Radiological contamination of the human food chain.

gﬁ‘ 6. Loss of uranium resources.

E,g{

%% 7. Abandonment of underground openings.

fi 8. Highwall stabilization.

: o

9. Waste dump stabilization.

10. Recontouring the minesite to prevent erosion.
11. Siltation of Paguate Reservoir.

12. Construction of a productive soil profile.
13. Selection of productive revegetation species.
14. Contamination of surface waters.

15. Future land use.

16. Aesthetic impacts of land form modification.
17. Reclamation costs.

18. ©Pueblo of Laguna employment during reclamation.
19. Reclamation standards.

20. Long-term monitoring.
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The Governor of the Pueblo of Laguna outlined 5 main concerns of the
Pueblo: 1) air and water quality and socioeconomic impacts; 2)
preservation of, and access to religious and cultural sites; 3) safety;
4) monitoring, and 5) unrecovered uranium reserves. Other comments
were made with regard to the following: the EIS process and
procedures, health effects (mining and post-reclamation), timetable to
complete reclamation, 1level of backfill in each of the pits,
radionuclide uptake into plant species, ore spillage at Quirk loading
dock and along the rail spur, renovation of homes in the Village of-
Paguate and realignment of State Highway 279,

March 18, 1981 - A public meeting was held at the Classic Hotel,
Albuquerque, New Mexico. Sixty-seven people attended including
representatives from the Pueblo of Laguna and Anaconda Minerals
Company. Seven people made oral presentations and six written comments -
were submitted. DOI representatives briefly summarized the same 20
issues presented at the meeting held March 16, 1981. Most of the
comments received pertained to these issues. Other comments included a
recommendation that the EIS adopt the Nuclear  Regulatory
Commission/Environmental Protection Agency regulations and standards
for radiological clean-up at wuranium mill sites. Two commentors
questioned the DOI's authority and need to prepare an EIS.

March 23, 1981 - DOI representatives met with the Laguna Tribal Council
to explain the EIS process and solicit comments on ma jor issues and
concerns. Council members suggested that the EIS address the
following: wildlife, farming, tourism, enployment, waterflow and
supply at the housing area, revegetation of native specles sultable for
livestock grazing, birth defects, cancer rates, drug abuse, alcoholism,
sedimentation of Paguate Reservoir, placement of rock piles on
reclaimed dumps, contamination of adjacent lands, renovation of homes
in the Village of Paguate, timetable for reclamation, preservation of
religious sites, realignment of the Rio Paguate, water quality, use of
contaminated materials for home construction, compensation for the
people psychologically damaged by the mining operations, plugging
abandoned drill holes, reclamation of exploration roads on Black Mesa,
and radiological contamination of crops grown and livestock raised on
reclaimed areas.

August 20, 1981 -~ Anaconda withdrew the proposed reclamation plan
submitted to USGS on September 11, 1980 because of plans to reroute
State Highway 279 through the mine.

September 17, 1981 - DOI, POL and Anaconda met to discuss the rerouting
of State Highway 279 through the minesite, and the recent withdrawal of
Anaconda's proposed reclamation plan.

March 16, 1982 - Anaconda filed with the USGS a revised three—volume
reclamation plan for the Jackpile-Paguate uranium mine. This plan is
one of several alternatives currently being evaluated in this EIS.
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June 22, 1982 - DOI, POL and Anaconda agreed to form a technical
committee to help define and resolve the differences between the Pueblo
and Anaconda over reclamation of the Jackpile-Paguate minesite. The
committee was comprised of representatives from DOI, POL and Anaconda.
The committee met on several occasions and was able to resolve several
issues. Those issues resolved included: removal of all rockpiles from
the waste dumps, planting up to 1000 tree seedlings and agreement on
the types of revegetation speclies to be used in the reclamation
program. Issues not resolved included: the length of post-reclamation
monitoring, configuration of waste dump slopes, stabilization of the
North and South Paguate highwalls, disposition of the railroad spur,
disposition of the buildings and equipment, damage to Paguate housiung,
sedimentation of Paguate Reservoir, the depth of topsoil cover,
stabilization of arroyo headcuts, post-reclamation grazing management,
disposition of protore stockpiles and the level of pit backfill. The
last technical committee meeting was held November 10, 1982.

April 16, 1984 - BIM began to resurvey the minesite to accurately
determine existing topography. Aerial photography and computerized
techniques (digitizing) would then be used to calculate material volume
requirements for reclamation.

May 18, 1984 - DOI officials met with the New Mexlico State
Environmental Improvement Division (EID) to present them with the
status of the Jackpile-Paguate mine reclamation project and to solicit
comments. EID asked questions regarding reclamation impacts on alr and
water quality.

August 21, 1984 - DOI representatives met with the Pueblo of Laguna
Tribal Council to provide an update on the EIS and various studies
including the USGS, Water Resource Division (WRD) hydrologic
evaluation, radiological assessments and the photogrammetric/digitizing
effort.

August 27, 1984 - USGS, WRD completed a short-term evaluation of the
Dames and Moore ground water model. WRD established that this model
contained no inconsistencies of a mathematical or programming nature
which significantly affected its results. However, WRD's analysis
revealed that the water levels computed by the Dames and Moore model
were sensitive to the assumed input parameters.

October 1, 1984 - DOI, POL and Anaconda representatives met with the
Assistant Secretary for Land and Minerals Management to discuss 1)
Anaconda's cash settlement offer to the POL, and 2) the recent USGS,
WRD evaluation of the Dames and Moore ground water model. In regard to.
the cash settlement offer, the Assistant Secretary informed all parties
that the DOI would not be in a position to advise the POL on the
suitability of the offer until the EIS is completed. In regard to the
ground water recovery issue, the Assistant Secretary stated that the
evaluation conducted by USGS, WRD placed the BIM in a positlon to adopt
the .Dames and Moore findings subject to a long-term monitoring program.




October 15, 1984 - BLM, ,through its photogrammetric and digitizing
efforts, completed volumetric calculations for pit backfill levels,
waste dumps and slope configurations. This information would be used
for engineering design 4and reclamation cost estimates for the
reclamation proposals being evaluated in the EIS.

March 5, 1985 - The DEIS was filed with the Environmental Protection
Agency.

March 6, 1985 - A news release was issued announcing availability of
the DEIS and information regarding public hearings. Approximately 650
copies of the DEIS were mailed to Federal, State and local agencies,
and various groups and individuals for their comments. The public
comment period was from March 6, 1985 to June 6, 1985,

April 19, 1985 - An extension of the public comment period to October 4,
1985 was announced in the Federal Register, Volume 50, No. 76. The
comment period was extended at the request of Anaconda Minerals Company
and the Pueblo of Laguna. The public was notified of this change by a
news release and by written notice sent to each recipient of the DEIS.

July 31, 1985 - A notice was published in the Federal Register, Volume
50, No. 147 announcing that the public hearings were rescheduled for
September 10 and 11, 1985. This rescheduling was necessary because of
the extended public comment period. The public was notified of these
new hearing dates by a news release and by written notice sent to each
recipient of the DEIS.

August 19, 1985 - Anaconda Minerals Company submitted a preliminary
version of a new reclamation plan entitled the "1985 Multiple Land Use
Reclamation Plan for the Jackpile-Paguate Uranium Mine, Cibola County,
New Mexico.” Anaconda stated that this new plan rendered the 1982
"Green Book" plan obsolete and withdrew the "Green Book"” from further
consideration in the EIS process.

September 10, 1985 - A public hearing was held at the Albuquerque
Convention Center, Albuquerque, New Mexico. Approximately 150 people
attended including representatives from the Pueblo of Laguna, Anaconda
Minerals Company and interested members of the public. The majority of
comments were directed at radiologlcal issues, volumetric estimates and
associated costs, blast damage to the homes 1in Paguate Village, legal
issues, reclamation parameters, mitigation measures, and Anaconda's
1985 Multiple Land Use Reclamation Plan.

September 11, 1985 - A public hearing was held in the Laguna Tribal
Council Building, Laguna, New Mexico. Approximately 180 people
attended including representatives from the Pueblo of Laguna, Anaconda
Minerals Company and interested members of the public. The majority of
comments were directed at radiological issues, blast damage to the
homes 1in Paguate Village, and Anaconda's 1985 Multiple Land Use
Reclamation Plan.
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October 4, 1985 - The public comment period officially closed.

Anaconda submitted the final version of the new 1985 Multiple Land Use
Reclamation Plan.

April 4, 1986 - DOI ordered Anaconda to fence the minesite, provide for
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24 hour security and to post warning signs around the periphery of the
mine area. DOI took this action under the authority of the lease terms
and operating regulations.

DISTRIBUTION OF THE DRAFT ENVIRONMENTAL IMPACT STATEMENT

Comments on the Draft Environmental Impact Statement were requested
from the following:

Tribal Government
Pueblo of Laguna

Lessee
Anaconda Minerals Company

Federal Government

Advisory Council on Historic Preservation

Environmental Protection Agency

Nuclear Regulatory Commission

U.S. Department of Agriculture
Agriculture Stabilization and Conservation Service
Forest Service
Soil Conservation Service

U.S. Department of the Army
Corps of Engineers

U.S. Department of Energy

U.S. Department of Health and Human Services
Indian Health Service

U.S. Department of Housing and Urban Development
Office of Indian Programs

U.S. Department of the Interior
Bureau of Mines
Bureau of Reclamation
Fish and Wildlife Service
Geological Survey
Minerals Management Service
Office of Surface Mining, Reclamation and Enforcement
National Park Service

U.S. Department of Labor
Mine Safety and Health Administration
Occupational Safety and Health Administration

U.S. Department of Transportation

National lLaboratories
Argonne National Laboratory
Los Alamos Scientific Laboratory
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New Mexico State Government
Governor of New Mexico
Bureau of Mines and Mineral Resources
Department of Agriculture
Department of Energy and Minerals
Department of Finance and Administration
Department of Game and Fish
Department of Health and Environment
Division of State Forestry
Natural Resources Department
Office of Indian Affairs
State Engineer's Office
State Heritage Program
State Highway Department
State Historic Preservation Officer
State Land Office
State Park and Recreation Commission

Local Governments

Cibola County Commissioners
Mayor of Grants
Village of Milan

Approximately 350 copies of the DEIS were also sent to various
professional societies and organizations, interest groups and
individuals.

TEAM ORGANIZATION AND CONTRIBUTORS

This EIS was prepared by a team of professionals within the
Department of the Interior. These specialists were responsible for the
preparation and/or review of various sections within the document.
Departmental personnel involved in the preparation of this EIS are
listed in Table 4-1. Consultants and other contributors are indicated
in Table 4-2.

COMMENTS AND RESPONSES
During the formal review and comment period (March 6 to October 4,

1985), 19 memoranda and letters were received from agencies and the
public. After the close of the review and comment period, an

‘additional eight written comments were received. All correspondence is

listed in Table 4-3.

The purpose of the public hearings held in Albuquerque and Laguna,
New Mexico was to receive testimony on the wmerits of the mine
reclamation. alternatives and/or the technical adequacy of the DEIS.
Table 4-4 1l1ists those persons which presented testimony at the
hearings. The originals of the letters, memoranda, transcripts and
exhibits are available for public inspection at the BLM Albuquerque
District, Rio Puerco Resource Area Office, Albuquerque, New Mexico.
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All memoranda, letters and public hearing testimonies were reviewed
to determine 1f the comments were substantive (i.e. addressed the
merits of the mine reclamation alternatives and/or the technical
adequacy of the DEIS). Responses are correspondingly presented to all
substantive comments.

Most comments were directed at radiological issues, volume of
materials to be moved, cost of reclamation, blast damage to homes in
Paguate Village and Anaconda's 1985 Multiple-Use Plan. DOI reviewed
the report prepared by Argonne National ILaboratory (ANL/ES-131) which
forms the basis for the radiological impact analysis in the EIS. The
principal author of that report, Dr. M., Momeni commented on various
portions of ANL/ES-131. His major comment was that there had been a
data entry error which erroneously raised the projected incidence of
kidney and urinary system cancers. For this EIS, cancer incidences
have been recalculated using revised risk coefficients as recommended
by BEIR, 1980. The revised estimates are presented in Chapter 3 of the
EIS.

Identifiers have been used to denote substantive comments requiring a
reply. For written comments, the control number shown in Table 4-3 is
used as the identifier. Public hearing testimonies have been
reproduced 1in their entirety. The Departmental responses to written
comments also respond to the points raised during the hearings since
both sets of comments were similar in content. )
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TABLE 4-1

LIST OF PREPARERS

Name

EIS Assignment

Education

Experi{ence

PROJECT MANAGEMENT

Michael J. Pool

William C. Allan

John M. Andrews

Sarah W. Spurrier
TEAM SPECIALISTS

John Arwood

Pete Balleau

John Bristol

Kent Hamilton

Steve Hamp

Overall Project Manager and BLM
Task Force Leader

BIA Task Force Leader, Cultural
Resources

Technical Coordinator, Radiation
and Air Quality

Editor

Flora

Hydrology

Visual Resources

Economics and Reclamation
Cost Estimates

Hydrology

B.S. Agriculture

B.A. Anthropology
M.A. Social Sciences

B.S. Geology

B.A. Paychology

B.S. Range Management,
Animal Husbandry,
Agricultural Economics

B.A. Geology

B.A. Landscape
Architecture

B.S. Agricultural
Zconomics

B.S. Geology
M.S. Hydrology

BLM - 6 yrs. Supv, Environmental Protection/Natural
Resource Specialist
- 2 yrs, Realty Specialtst
"= 1% yrs, Range Conservationist

BIA - 6 yrs, Environmental Quality Specialist
- 4 yra. Archaeologist

UNM - 2% yrs. Archaeologist

Museum of NM - 2 yrs. Archaeologist

BLM - 2% yrs. Environmental Protection Specialist
MMS - 1 yr. Environmental Scientist
USGS - 3 yrs. Envirvonmental Scientist
- 7 yrs. Physical Scientist
NYGS - 1 yr. Geologist

BLM - 7 yrs. Technical Publications Editor

BLM - 17 yrs, Range Comservationist

BIA - 7 yrs. Hydrologist

Consulting Firm ~ 4 yrs. Senior Hydrogeologist
Geologfical Survey (Australla) - 3 yrs. Hydrogeologist
Gov. of Kenya - 2 yrs. Provincial Water Offlcer

BLM - 3 yrs, Outdoor Recreation Planuer
=~ 5 yrs. Landscape Architect
USFS - 8 yrs. Landacape Architect

BLM - 8% yrs. Economist
BIA - 15% yrs. Economist

BLM - 7% yrs. Hydrologist
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TABLE 4-1 (Continued)

Name

EIS Assignment

Education

Experience

Dave Koehler

Mackie E. Murphy

Beverly Ray-Edwards

Joe Rasmusgsen

Vern Rulli

Dave Sitzler

Bill Smith

Greg Smith

Standards of Vegetative Response

Engineering Design and Blast

Damage

Socloeconomics

Engineering Design and

Reclamation Cost Estimates

Geology and Mineral Resources

Mining Operations, Non-

Radiological Minesite Hazards,

Engineering Design and

Reclamation Cost Estimates

Highwall and Waste Dump
Stability

Stream Channel Stability,
Waste Dump Erosion and
Arroyo ~- Headcut Erosion

B.S. Range and Forestry
M.S. Ecosystem Ecology
PhD Range Ecology

B.S. Civil Engineering

B.A., M.A. Psychology
and Sociology PhD
Sociology

B.S. Mining Engineering
B.S. - Mathematics

B.A., M.S. Geology
B.S. Geology Engineering

B.S. Geological
Engineering

Geol, E., M.S., PhD
Geological Engineering

B.S., M.S. Geology

BLM ~ 7 yrs. Chief, Br. Ramge Mgnmt.
Colorado State Univer. - 3 yrs. Research Assoc.
(mine reclamation)
Consulting Firm - 2 yrs. Envir. Consultant
Oregon State Game Commission - 1 yr. Research
Biologist
USFS - 6 yrs, Range Conservationist

BIA - 6 yrs, Civil Engineer
- 7 yrs. Structural Engineer
Army Corps of Engrs. - 3 yrs. Structural Engilneer
Engineering Firms - 9 yrs. Senior Vice President
2 yrs. Structural Engineer

BLM - 6% yrs. Sociologist
University Professor - 10 yrs. teaching in psychology
sociology and anthropology

BLM - 3 yrs. Mining Engineer

MMS - 1 yr. Mining Engineer

USGS - 6 yrs, Mining Engineer

USBM - 1 yr. Mining Engineering

Private Industry - 2 yrs. Mining Engineer

BLM - 1% yrs. Mining Engineer
MMS - 1 yr. Mining Engineer
USGS - 3 yrs. Mining Engineer

BLM - 2% yrs. Mining Engineer
MMS ~ 1 yr. Mining Engineer
USGS - 4% yrs., Mining Engineer

USGS - 11 yrs. Geologist
USBM - 2 yrs. Civil Engineer
Colorado State - Professional Engineer

MMS - 3 yrs, Geologist
USGS - 2 yrs. Geologist
Private Industry - 2 yrs. Geologist
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TABLE 4-1 (Concluded)
Name EIS Assignment Education Experience
Joe Sovcik CEQ Compliance, Interagency B.S. Biology BLM - 7 yrs, Environmental Coordinator

Gary Stephens

Jerry Wall

Bill White

Ralph Wilcox

Don Zoss

Coordination, Impact Analysis
and Mitigation

Hydrology and Fauna

Soils

Hydrology

Geology and Mineral Resources

Blast Damage, Engineering Design
and Reclamation Cost Estimates

B.S. Geology

B.S., M.S, Forest Soils

M.S. Geology

B.S., M.S. Geology

B.S5. Geologtcal
Engineering

EPA - 9 yrs. Biologist and Water Resource Planner

BLM - 2% yrs. Inspection and Enforcement Specialist
MMS - 1 yr. Environmental Scientist

USGS ~ 5 yrs. Environmental Scientist

Consulting Firm - 4 yrs. Geologist

BLM - 8 yrs. Soil Scientist
USFS - 9 yrs. Soll Scientist

BIA - 5% yrs. Hydrologist

BLM - 2% yrs. Geologist

MMS -~ 1 yr. Geologist

USGS ~ 2% yrs. Geologtist
= 1 yr. Hydrologist

BLM - 5% yrs. Mining Engineer
USGS - 5 yrs. Mining Englineer
State Hwy. Dept, - 3 yrs. Geologist

Administrative/Technical Support

Myrna Finke - Visual Information Specialist
Janice Hinds - Clerk-Typist
Powell King - Mining Engineer
Emilio Montoya - Cartographic Technician
Irene Mora - Editorial Assistant
Jim Olsen - Geologist
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TABLE 4-2

CONSULTANTS AND CONTRIBUTORS
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Organization

Area of Assistance

Trival Government

Pueblo of Laguna

Council of Energy Resource Tribes

Lessee

Anaconda Minerals Company

Federal Government

Environmental Protection Agency

U.S. Department of Agriculture

Forest Service - Rocky Mountain
Forest and Range Experiment Station

So1l Conservation Service

U.S. Department of the Interior

Bureau of Indian Affaire

Bureau of Land Management -

New Mexico State Office and

Denver Service Center (Cadastral
Survey, Divisions of Mapping Systems
and Data Technology)

Bureau of Mines

Geological Survey

National Laboratories

Argonne National Laboratory

Information on the past and
present land use of the
minesite and surrounding
areas,

Sociceconomic reports and
consultant to the Pueblo of
Laguna on various issues,

Mine plans and technical
information on photo-
grammetry, hydrology,
radiology, blast damage,
plant stability evaluations,
subsidence, highwall and
waste dump stapility.

Consultant to DOI on
radiological assessments and
analysis.

Consultant to DOI on plant
stabllity and revegetation

Guidance on seeding rates,
seed mixtures and analysis
of erosional impacts

Water quality analysis and
hydrologic modeling
evaluations

Cadastral survey, aerial
photography, photogrammetric
analysis and volumetric
computations

Assessment of potential
blasting impacts from mine
reclamation activities

Analysis of minesite ground
and surface water systems,
water quality analysis,
hydrologic modeling evalua-
tions and analysis of
erosional impacts

Consultant to DOI on
radiological impacts of mine
reclamation




v TABLE 4"3

MEMORANDA AND LETTERS RECEIVED ON THE DEIS

Date Received
Control In BIM Albuquerque

Number District Office Commentor
1 03/13/85 Albuquerque Archeological Society
2 05/02/85 USDI - Office of Surface Mining
3 05/10/85 USDA - Soil Conservation Service
4 05/23/85 Radiation Survivors Congress 1984
5 06/03/85 Dotte Troxell
6 06/14/85 USDHHS - Public Health Service
(Center for Disease Control)
7 06/18/85 USDOA - Corps of Engineers
8 ~07/08/85 Anaconda Minerals Company
9 08/05/85 NM Bureau of Mines & Mineral Resources
10 08/19/85 Anaconda Minerals Company
11 09/11/85 USDHHS - Public Health Service
(Acoma-Canoncito-Laguna Indian Hospital)
i2 09/23/85 USDL - Mine Safety and Health Administration
13 10/03/85 USDI - Geological Survey
14 10/03/85 Council of Energy Resource Tribes
15 10/04/85 Pueblo of Laguna
16 10/04/85 Renee A. Paisano
17 10/04/85 American Indian Environmental Council
18 10/04/85 Sierra Club
19 10/04/85 Holland & Hart
20 . 10/04/85 Anaconda Minerals Company
21 10/07/85 Thomas R. Shelley
22 10/07/85 USDI - Fish and Wildlife Service
23 10/07/85 USDI - National Park Service
24 10/07/85 USEPA - Region VI
25 10/07/85 Gerald Pedro
26 10/08/85 USDHHS - Public Health Service
(Health Resources and Services
Administration)
27 10/09/85 Southwest Research and Information Center
28 10/10/85 State of New Mexico (Office of the Governor)




TABLE 4-4

PUBLIC HEARING SPEAKERS

Name

Agency, Organization, Individual

September 10, 1985 - Albuquerque, New Mexico

Mr.
Ms.
Dr.
Dr.
Dr.
Mr.
Mr.
Dr.
Dr.
Dr.
Mr.
Mr.
Mr.

Mr.
Mr.
Mr.
Ms.
Ms.
Ms.
Ms.
Mr.
Mr.
Mr.
Ms.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.,

inspected at
Albuquerque, New Mexico.

Exhibit 1 -

Exhibit 2 -

Meade Stirland
Susan Smith
Leonard Hamilton
Lyda Hersloff
Leo Lowe

Ben Boyd

Fred Kelsey

Ben Seegmiller
Kenneth Ludeke
Warren Keammerer
Larry Murdock
Gordon Toll
Robert Beverly

Governor Chester T. Fernando

Les Taylor

Marc Nelson
Harold Lockwood
Laura Graham
Dorothy Purley
Josephine Abeyta
Elizabeth Wacondo
John Gaco

Tim Anaya
Santiago Sarracino
Louise Cheromiah
Clarence Acoya
John Delores
David Lester
Lloyd Dailey

Paul DePino
Herman Garcia

EXHIBITS

The five exhibits submitted at the
FEIS due to their volume and nature,
BLM Albuquerque

the

1984,

Sources of Radon Emissions in the U.S.
Regulatory Commission 1981.

Anaconda Minerals Company (AMC)

Holland and Hart (Counsel to AMC)

Brookhaven National Laboratory (Consultant to AMC)
Radiant Energy Management (Consultant to AMC)

SENES Consultants, Limited (Consultant to AMC)
Morrison-Knudsen Corporation (Consultant to AMC)
AMC

Seegmiller International (Consultant to AMC)

Ludeke Corporation (Consultant to AMC)
Stoecker-Keammerer & Associates (Consultant to AMC)
Dames & Moore (Consultant to AMC)

AMC

American Mining Congress

Pueblo of Laguna (POL)

Nordhaus, Haltom, Taylor & Taradash (Counsel to POL)
Jacobs Engineering Group (Consultant to POL)

POL
POL
POL
POL
POL
POL
POL
POL
POL
POL
POL
Council of Energy Resource Tribes (Consultant to POL)
POL

POL

POL

public hearings have not been reproduced in thi
The originals of all exhibits may b
District, Rio Puerco Resource Area Office

Assessment of the Scientific Basis For Existing Federal Limitations
on Radiation Exposure to Underground Uranium Miners.
the American Mining Congress by SENES Consultants,
Submitted by Robert Beverly.

Prepared for
Limited, October

(Pie Chart). U.S. Nuclear
Submitted by Robert Beverly.
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TABLE 4-4 (Continued)

ﬁUBLIC HEARING SPEAKERS

Agency, Organization, Individual

‘Exhibit 3 - Sources of Radon Dose to the U.S. Population. U.S. Nuclear Regulatory
L Commission 1979. Submitted by Robert Beverly.

athibit 4 — Twenty-two photographs of alleged blast damage to houses 1in the
Village of Paguate. Submitted by Governor Chester T. Fernando.

September 11, 1985 - Laguna, New Mexico

- Mr. Meade Stirland AMC
. Ms. Susan Smith Holland and Hart (Counsel to AMC)
Mr. Marc Nelson Jacobs Engineering Group (Consultant to POL)
Dr. Ahmed Kooros Council of Energy Resource Tribes (Consultant to POL)
Mr. B. Reid Haltom Nordhaus, Haltom, Taylor & Taradash (Counsel to POL)
Mr. Bobby Vallejos Board of Trustees (Seboyeta Land Grant)
Ms. Rachel Garviso POL
Mr. Herman Garcia POL
Mr. Orlando C. Romero POL
Mr. Lloyd Dailey POL
Ms. Dorothy Purley POL
Mr. Lawrence Pacheco POL
Ms. Rita Romero POL
Mr. Clarence Acoya POL
Mr. Elmer Hunt POL
Mr., Larry Garcla POL
Mr. Wil Lente POL
Mr. Walter Arkie POL
Mr. John Pino POL
Mr. Delfino Begay POL
: Mr. Martin Kowemy POL
; ) Mr. Conrad Lucero POL
i Mr. Henry Anaya POL
: Governor Chester T. Fernando  POL
! Mr. Martin Tsiosdia POL
i Mr. Larry Lente POL
i Mr. Bobby Valle jos Board of Trustees (Seboyeta Land Grant)
E Mr, Louis Jaramillo POL
! Mr. Robert Thomas POL
i Mr. Calvin Pino POL
i Mr. Daniel Carr POL
Mr. Victor Sarracino POL
i Mr. Chris Shuey Southwest Research & Information Center
‘ Mr. Paul Lusk Individual
Mr. David Riley Individual

Governor Chester T. Fernando POL

Exhibit 5 - Eight photographs of alleged blast damage to houses in the Village of
Paguate. Submitted by Wil Lente.




O e

i

P




il 1L, 1S5RS

I, l e Pool  (EDE Paaan Lo
Vool Flarea

1 ey

BT

Gubsirct: et b Erccdrormerbal  Tipact at ement
Jackpi le-Faguale e oo Mine Roeclamalion FPro s

chaernt of the Trvter i leb e daled

B,

Thianls yo o

W heve recelved Lhe
copy. We have rewviaeowed 16 for lopa on cul b
our only concern e Shebh o oonlltuweal o F e ol
impacted, Aparantly =il cowreers of action have
direct dimpact, bub oree poclamabion is completed. 1* i l: ig, bhen
accarding to bhe E0S o " 2 ko ol Luemal o sid may oo

ince Ehvis 1e probakle trae.

Lhiy b e

it mhion = el i bhe overall reclawmatlon
proedec fareding IR Wi p:e o for e e 1ng :
enforocomnant e so ‘-. Do lecel sufficiont to enable o a

once-a-day }
pali-ol rim'“tnu lI1c>
ancl b it oo nue
Aalaler Lo

on wesdliends,  and 2y v
2 e yecommaend such pabrolling be funded

el @y Lavr encfor censnt

v bese day

Ll WOV E , *

Worlle e U1 /%/'zczéjj

MELL Lo bl S
A by

EOF RTINS R
" 1 Yoo

roper Avohaeol ool cal Sooreis

Lcleak Ter oy e

:EH “3] po box 4029 albuquerque new mexico-87106-

F19¢



United States Department of the Interior

OFFICE OF SURFACE MINING
Reclamation and Enforcement
BROOKS TOWERS
1020 15TH STREET
DENVER, COLORADO 80202

APR 59 1,

‘_’r_);_j

d

%
Loy w8

MEMORANDUM

TO: Mike Pool, Leader, Rio Puerco Resource Area, New
Mexico, Byre anagement

FROM: MeLshilk iy Mining Ahalysis Division, Western Technical
Cénter, Surface Mining Reclamation and Enforcement

SUBJECT: Jackpile-Paguate Uranium Mine Reclamation Project, New

Mexico, Environmental Impact Statement (EIS)

We have reviewed the draft EIS for the Jackpile-Paguate Reclamation Project and
have no suggestions for its iinprovement.

We appreciate this opportunity to participate in the review of the document and
look forward to seeing the final EIS.
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jir. Uike Pool
5 leam Leader
swl-tureau of Land i{lanagemont
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P.0e EOX 6770

Albuquerque, i 87197-0770 .

hear Hlr. Pool:

Ve have reviewed the kls Tor the Jackpile-Panuate Uraniur: dine Keclamatioo

Project.

fhe proposals for controlling arroyo headcutting which appear on paves
3-32 throuph 3=34 were given particnlar consideration. e feel that the
“pul and Laguna proposal has merit.

the headeut inverted Filteor should help to reduce any piping or cuttin:
around the arworing. Yon ray want to consider nsing a filter cloth as n
replacement for some of the liner grained elenents of the filter.

The enclosed typical section of a1 rock check dam which utilizes filter
cloth as a part of the dam would also help in stabilizing the channel
above the check dam.  The provosced rock check dan may be porous enouth so
S that it would not stabili-=e the channel.

If vou want to discuss those snggestions, please contack Stan Gook, Assis—
tant State Conservation tngineer, at 7ob-164a5,

Ray T. Zlargo, Jr
“State Conservationist

Fnclosure

ce:

St , < P . . . . . s . P
tan Cook, Assistant State Conservation Engincer, 5G5, Albuquergue, il

The Soif Cons i
ervation i
:)s 8n agency of the Service
8pariment of Agriculture
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RADIATION SURVIVORS CONGRESS 1984

c/o Pine United Methodist Church
426 - 33rd Ave.
San Francisco, CA 94121
Phone (415) 387-1800

May 17, 1985

U.S. Department of the Interior
Bureau of Land Management

Rio Puerco Resource Area

3550 Pan American Freeway, NE
PO Box 6770

Albuquerque, NM 87197-6770

Dear Sirs:

Our Congress wishes to go on record as opposing the very
inadequate Environmental Impact Statement (EIS) for the
Jackpile-Paquate Uranium Mine Reclamation Project. We
find it seriously deficient. We urge you to implement
instead, the Indian Tribal Council's "Laguna Report."

If this is adopted and carried out, an adequate re-
clamation project will result.

Very truly yours,

Nebo fluache Jbtoioey dapreceert

Rev. Nobu Nanaoka Dorothy Lagaretta
Ph.D.

DL/ ims



May 28, 198

Mike Pool (EIS Team Leader) Ref: E15 -Jackpile-Paguate Uranium
USDI-Bureau of Land Manayement Mine Reclamalion Project
3550 Pan Amer-ican Freeway NF

PO Box 6770

Albuguerque, NIl 871976770

Dear Mr. Pool,

Having carefully studied the above referred ta €IS, 1 ur ge you to accept the Laguna Proposal over
the No Action Alternative, the Anaconda, and the DOI propusals. There are areas, even in the
Lauyuna Proposal thet are inadeyuale and questionable.

My main objections to all of ttie proposals and the Laguna Froposal are:

(1) the length of manitoring (Tahle 1-3,p. 1-19). In my opinion manitering of this area
should continue indefinitely due to erosion faclors and other conceivable land abuses, and should
not be restricted by any time factor.

(2) post-reclamation land uses ( Table 1-3, p. 1-20) [ducation is lacking in this area, due 1o
the years of suppression by the military-industrial complex, that has benefited by with-halding
the biological damage and inherit genetic damage of radiation to all lite forms and species,
Inzects, rodents and other burrawing wild Tife are nol taken into consideration in this report. It
is my opinion that cattle should nol be atlowed in this area and that all huriting, trapping, and
fishing should be prohibiled os well as manufacluring, storage, etc. | fee! il is the respunsibility
oi the Secrefary of the Interivr in a “guardian-ward"” relationship to protect the native
Americans involved in regard lo the biological damage of radinactivily. The sources of
information, in regard to stamards of radiation prolection, are the same sources thal have
produced over one million radiation cases resulting in dehabilitating illnesses and genetically
alflicted offspring and therefore should be cautiously evalualed. Can the tribes continue io
inhabit this area? An increase in diabetes, which is the result of immunoiwgical failure, has
already been noled in these people, which makes the generally accepted guidelines for exposures
appear deliberately misleading and inaccurate. '

(3)p. 3-25 “--Argonne Hatinnal Laboratory will study the radiological impact to workers
involved in reclamation.” and “Ansconde Minerals Company would be required o provide
mitigation.” In light of prezent legislation and the cover -up tactics by the nuclear industry, |
find the first quote in the categary of “human experimentation”; and the <econd deliberately
misleading, due lo contractor immunity recently iniliated blocking any allempt for justice
vithin the court system.

(4) lonizing radiation destrays cells, produces organ damage and should not be “wenerally
referredto”ason p. C-7. The long term latent effects, cause acceleration of aging and an ear lier
onset of disease, due to the break.dawn of the immune system. Sufficient time hes not passed lo
determine the health and genetic damage due to the mining operation. | strongly disagree with the
statements made on this paye and others, due to the cover -up of health hazards by the nuclear



s

. . ,
fiustry in protecting the AEC Safety Record, their jobs, elc. IUis, in my opinien, the crime if
<o century, a crime perpulrated by institutions receiving substantial government grants. This
\e is still being perputrated against our citizens within the uranium mine areas, the nuc!ear
allations, research labs, the military, industry and the medical world for profil.

{5) The lack of concern, which is uver all expressed in the reclamation Ei5, for the future

mental and physical health of the tribes and other citizens in the Albugueryue area, by not
= l'addressing all issues involved in a massive radiation exposure area--1 find very upsetting! The
S{fact, there Is not legislation tver mining operations of this nature Is scandelous. | leelp. V-7,
Land 1-8 "Issues Dropped”, as being “not within the scope of this E1S” should be included for you
‘can not deal with the future without understanding the past.

(&) | favor the Laguna plan as il appears lo be superior in regard to physical protection. | am
" concer ned, however, for EFA recognizes that more than 307 of hazardous wasle disposed of on
_land will eventually miurale from ils original site. 1 question strongly the impact of all
: p;rnpnsals on air, streams, and water sources. | am deeply concerned about the food and water
supply of the tribes involved directly, and the future of downstream and area citirens. | feel thal
the plan should encompass more safely feslures and that presently it contridicts the "Clean
Water Act.”

- In summary, | can only sav thal it 1akes courage lo creale 3 peaceful solution to a disaster. This
is {he calegory | would place the Jackpile-Paguate within, along with other uranium mine areas.
It is imperative that you recounize the importance of this project, for tike it or not,- =it will zet
a precedent for other radicactive areas. You have my deepest sympathies in regard to your
undertaking. Bureaucratic regimentation has created an unbelievable challenge to modern
technology in allempting lo restore and meke <afe the ravaged land of the Laguna iribes, the
pueblos and others. The trust rezpensibility. in this region in the past, has been oulrageously
violaled- - threatening these native Amer icans survival as a race. | can speak brutally trank on
this issue for | am a victim of the "acceplable doseage” standard. [y expusures o ionizing
radiation was supposedly well within “the safe range”, according to AEC bivlogist, Dr. Frederick

6. Hirsch of Albuguerque and other high ranking doclors and scientists. | suffered yeers of

: sterility, failure of my immune syslem, radiation cataracts at 39 years of age, inlense muscle

and hone pain. | have a genetically atflicted child due 1n my so-called "safe” chronic tonizing

exposure which eccurred over 30 years ago.

Thank you for your time and attention. May God guide you in your decisions {or you are dealing
directly with irreversible lorces that delermine the yualily of all life.

Sinrerely, s )
A%Z?f_a-/a);zz(f/
Dotle Troxell,

« RUL I, KegKrest
Lexington, Missouri 64067

Laboralory Workers Reprezentative
Natiunal Associalion of Radialion Survivors
Radialion Survivors Congress- 1264-85

c/c DRAU/ORNL Committes on Human 3ludies
Uranium Miners and iilers
CARS




DEPARTMENT OF THE ARMY
ALBUQUERQUE DISTRICT. CORPS OF ENGINEERS

p. O. BOX 1580
ALBUQUERQUE. NEW MEXICO 87103-1580

REPLY TO

ATTENTION OF June 13, 1985

Engineering and Planning Division
Planning Branch

Mr. Mike Pool

USDI-Bureau of Land Management

3550 Pan American Freeway Northeast
PO Box 6770

Albuquerque, New Mexico 87197-6770

Dear Mr. Pool:

The Bureau of Land Management’ s Draft Environmental Impact
Statement for the Jackpile-Paguate Uranium Mine Reclamation
. Project has been reviewed in relation to the Albuquerque
. § District”’s responsibilities for flood control and admirdstration of
Section 404 of the Clean Water Act.

On pages 3-34 and 3-35 under the DOI and Laguna proposals, the
design of these structures (rock £ill, check dam, and endsill)
should preclude any flanking by rumnoff. Also, the height and
spacing of these structures should be s0 as to promote a stable

v channel gradient.

i

:

z

I

i

1 In accordance with regulations (33 CFR 320-330) and pursuant
L to Section 404 of the Clean Water Act (33 USC 1344) the Corps of
L v}f Engineers regulates the discharge of dredged or £i11 material into
ey waters of the United States. We are unable to jdentify any
i gpecific discharges into the waters of the United States from
i ~| information available in the Enviroomental Impact Statement .
! ™~| However, considering the close proximity of the Rio Paguate and
5 tributaries, such discharges during the course of the project are
{ likely. Request that discharges of fills into these waters be
i specifically identified and that the effects of these fills be
' discussed in the Final Environmental Impact Statement.

The regulations describe a number of exceptions and permits
which may be applicable to the project. Summaries of several of
these nationwide permits are enclosed for your use. If there are
any discharges of material into the Rio Paguate or tributaries
which are not permitted by a pation-wide permit or exempted, an
individual Department of the Army permit will be required. Copies
of the regulation, an informational brochure, and other

jnformation are enclosed for your use.

R



In addition, should an individual permit be required, we.
request that we become a cooperating agency in accordance with 40
CFR 1506.3 so that we may use the Environmental Impact Statement
in our evaluation of the proposal. Should you have any questions
or require any additional information, please write or telephone
Mr. Mark Sifuentes of my staff, at FTS 474-3517. Additional
information regarding the Corps” regulatory program may be
obtained from Mr. Andrew Rosenau at FTS 474-2776. The opportunity

to comment is appreciated.

Sincerely,

g —
Jasper g. €oombes, P.E.
Chief, Engineering and Planning Division

5 Enclosures

N/W Permit Summaries
Regulation

Brochures
Application

5. Map

.Copies Furnished:



New Mexico Operalions ' ‘1
P.O. Box 638
Grants. New Mezxico 87020 “

Telephone 505 875 221

July 2, 1985

Mr. Mike Pool

EIS 'Team Leader

Bureau of Land Management

3550 Pan American Freeway, N.E.
P. O. Box 6770

Albuquerque, N.M. B7197-6770

Dear Mike:

During the last four months, Anaconda has reviewed the draft environmental
impact statement (EIS) for reclamation of the Jackpile-Paguate Mine. This
review has been conducted by Anaconda legal and technical personnel, con-
sultants originally retained by Aanaconda to develop the 1982 Green Book
reclamation plan, and scientific experts who were requested to examine
specific aspects of the draft. On the basis of this review, we have con-
cluded that the draft EIS contains analytic and factual errors of such
magnitude that it should be withdrawn, completely rewritten, and republished.

Prior to August 1, Anaconda intends formally to request that the draft EIS
be withdrawn. We are giving you advance notice now because we presume that
you will wish to consider postponing the public hearing scheduled for Sep-
tember 10 and 11 until after the Department has fully evaluated our request.

The most significant mistakes and omissions in the draft EIS are:

1. The no-action alternative was unjustifiably discarded due to presumed
impacts of the unreclaimed mine site on human health and safety. The
only allegedly significant hazard mentioned in the draft is the radio-
logical health risk, but as item 5 indicates, that hazard is insignif-
icant.

2. The range of alternatives considered was improperly limited to varia-
tions of Anaconda's 1982 Green Book plan which is already, to a con-
siderable extent, obsolete. The draft EIS should have considered al-
ternatives involving ultimate land uses other than grazing; instead
of merely heaping additional costly and unnecessary requirements upon
the Green Book Plan, the report should have independently developed
and proposed a broad range of original alternatives.

3. The draft EIS does not accurately estimate the consequences of the 1982
plan, nor does it adequately describe the DOI and Laguna alternatives.
The mistinterpretation of the 1982 plan led the DOI to calculate erron-
eously the volumes of materials to be moved by millions of tons. The
description of the DOI alternatives is so deficient that Anaconda cannot
verify the costs, volumetrics, or environmental impacts of those alterna-
tives. Because the Laguna alternatives are nothing more than add-ons to
the DOI alternatives the descriptions of those alternatives are also
defective.

ANACONOA Minerals Company i a Division of AtlantticRichtieldCompany AMCO-6187-A ¢




the volumetric estimaters for Anaconda's 1982 plan are wrong. Apart
from misinterpreting the 1982 plan, the draft’'s computerized volu-
etric estimates contain many significant errors. As a result of
these errors, the draft EIS significantly overestimates the volumes of
the 1982 plan. It is extremely difficult to verify the volumetric
. estimates for the DOI and Laguna alternatives because the draft does
hot provide sufficient engineering detail.

The radiological health effects predicted by the draft EIS are wrong.
The Argomnne study on which the draft relies overestimates the health
" effects of the "no-action" alternative by more than two orders of

magnitude (i.e., a factor by more than 100). Dr. Leonard Hamilton
identified this error in a recent analysis of the draft EIS. Dr.
Hamilton has calculated the true radiological health risk from the
no-action alternative to be about 1/100th of that reported in the
draft. Because the radiological health risk that otherwise might
justify reclamation is actually negligible, this error caused the
Department to discard improperly the "no-action” alternative. 'The
analysis of radiological health effects by Dr. Hamilton represents
significant new information which mandates publication of a new
draft EIS.

The safety factors for the Gavilan Mesa highwall are wrong. The draft
assumes a safety factor of 1.15-1.26, and therefore erroneously con-
cludes that the highwall is "almost certainly unstable”. Seegnmiller
International has re-—evaluated the stability of the existing highwall,
and has determined that the safety FEactor exceeds 1.5 without any
buttress material at the base of the hiyh wall, and that the highwall
is absolutely stable. This re-evaluation also constitutes significant
new information requiring publication of a new draft EIS.

1

i co 7. As a consequence of employing erroneous safety factors, the draft im-
ii BN properly concludes that the waste dumps are unstable. Seegmiller
i International has re-evaluated the stability of the waste dumps,
} and has determined that the dumps, having a safety factor in excess
| of 1.8-2.2, will be stable. *

8. The draft incorrectly concludes that revegetative success undevr Ana-
conda's 1982 plan would be limited to 70% of comparable undisturbed
areas, evidently because Anaconda proposed an evaluation criterign
of 70%. To the conkrary, Anaconda anticipates €full revegetation on
those areas that meel. the 70% evaluation criterion within three years.
he 70% evaluation criterion is simply a predictor of whether the
reveygetation efforts will ultimately result in full vegetation com-
parable to undisturbed areas.

The principal purpose of a draft EIS is to accurately describe available
alternatives and the environmental impacts of those alternative so that
the public will have an opportunty to offer useful comments. Because of
the mistakes and omissions in the Jackpile-Paguate Draft EIS, it is
virtually useless as a tool to facilitate public comment and informed




Mr. Mike Pool
July 2, 1985
Page 3

decision making. Rather than attempting to develop a series of work-
able, innovative and cost effective reclamation alternatives, the DOI
merely piles a number of evidently random increments on the already out-
dated 1982 plan, while utterly failing to verify the technical bases and
scientific conclusions in support of these proposals.

You will soon receive from Anaconda a formal request for revision of the
draft, with detailed supporting documentation of the above points. Upon
review of this material we assume that you will elect to postpone the pub-
lic hearing, and immediately commence preparation of a new draft EIS. If
you do not_choose to postpone the hearing, Anaconda will appear as sche-
duled, and at that time wil reiterate its request, with full legal and
technical support, that the DEIS be withdrawn.

Sincerely,

. /'_/ S /4' ,/7./£ ’fé(’ (‘ fﬁ( st
Meade A. Stirland

General Manager
mls

Cc: Steve Griles, Acting Assistant Secretary
for Land and Minerals Management
Ron Solimon, Pueblo of Laguna
Bill Allen, Bureau of Indian Affairs
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*5f time to be reviewed by knowledgeable members of our staff and then was
“ stuck in the in-box of one of our staff members who was essentially spending
© all.of his time in the field. Thus, it has just reached my desk for summary

:< Coments .

New Mexico Bureau of Mines & Mineral Resources
Socorro, NM 87801

N A DIVISION OF
NEW MEXICO INSTITUTE OF MINING & TECHNOLOGY

August 1, 1985

‘e Poole (EIS Team Leader)
f-Bureau of Land Management

ia f‘éspring, we had received your draft environmental impact statement on
the Jackpile-Paguata Uranium Mine reclamation project. It took a fair amount

"'While 1 realize that you are proceeding with this project and that these
comments are no longer pertinent, they are sent to raise technical questions.

9-1

9-3

The principal people involved in the comments have been Virginia MclLemore
who has worked extensively in the area, Richard Chamberlin, who has been
involved in our appraisal of uranium mines and properties throughout the
state, Dave Love and John Hawley, both of whom are environmental geologists
and therefore knowledgeable about those aspects, Orin Anderson, who did the
original inventory of uranium mines in the state for our Open-File Report,
Gary Johnpeer, our engineering geologist, and Bill Stone, our hydrogeologist,
as well as comments by our mining engineer, Robert Eveleth.

Comments received include the following.

Various aspects of the geology are not quite up-to-date and are presented
in a relatively uncomprehensive manner.  NMBM&MR Hydrologic Report No. 6
would have been a useful reference. The long-term use of resources should
not have been rejected in order to deal with questionable health hazards.
The description on page 3-32 concerning armoring headcuts probably will not
work in actual practice from experiences in many parts of New Mexico. On
page 3-34, we wonder if alternative "filter" check dams that are proposed
have actually worked in any other locality. These should be tested before
they were committed to being constructed. It is very likely the gully would
go around the structures.

It appears that more information is needed on how much Tleachate would be
generated, where it would go, and how fast it would move.

The cost of the project, more than $50 million, is obviously a tremendous
drain on the tax dollars. The "no action" option is rejected in the name
of public health and safety. However, the health hazard may be overstated
since the 95 to 243 additional radiation-induced cancer deaths (p. VIII)
caused by no action represents an increase of less than 0.1% to 0.2% in the
total estimate of 135,000 natural cancer deaths (p. 3-25). It is interesting
that the probable error of these estimates is not given.

NEW MEXICO TECH IS AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION INSTITUTION



9-4

9-5

9-6

9-7

9-8

Mike Poole
August 1, 1985
Page 2

We suggest that hydrologic data is needed to determine the potential dispersion
of the more toxic elements such as lead, selenium, radium and arsenic (although
arsenic is not mentioned in the text).

As a side discussion, it would be interesting to calculate the reduction
in cancer deaths if the population of Albuquerque could be moved away from

‘the Sandia Granite and from the alluvium derived from it (both are rich in

uranium and thorium). Perhaps Albuquerque could be moved to Moriarty where
the background radiation appears to be about 1/2 that of Albuquerque. Would
this reduction be similar to restoring the Jackpile Mine? Both could be
called removing an avoidable health hazard.

There are no base line studies prior to the commencement of mining in the
1950s, therefore it is difficult to obtain a background level. Some of the
so-called contamination is very likely natural radioactivity from the rocks
in the area.

If the mine is reclaimed too thoroughly, then there is probably no hopes
of mining some of the remaining ore in the future. There is ore left that
can be mined underground as well as by open-pit methods. According to
calculations of resource and reserves, underground ore is rather extensive.

The plans mentioned restoring natural vegetation to the area and one of the
comnents on that is, does this also include loco weed?

Some of these comments can be summarized by saying, how can you reclaim an
area when: 1) you might want to come back and mine some of the area, 2)
part of the contamination is from natural outcrops, and would be there even
if the tailings piles were never covered and 3) the health issues (i.e.,
number of deaths and illness due to radiological contamination) have not
been fully documented or even completely addressed.

Sincerely yours,

_ «/"\/."H‘wr -
Frank E. Kottlowski
Director

FEK/jv



yNDA Minerals Company

New Mexico Operations ‘ \
'p.O. Box 638
Grants. New Mexice 87020

. Telephone 505 8746 2211

pugust 19, 1985

Mr. Mike Pool

EI1S Team Leader

pureau of Land Management

3550 Pan American Freeway, N.E.
p. O. Box 6770

Albugquerque, N.M. 87197-6770

pear Mr. Pool:

Enclosed is a copy of Preliminary Comments on Jackpile-Paguate Uranium

Mine Reclamation Project Draft EIS. Also enclosed is a copy of Anaconda
Minerals Company 1985 Multiple Land Use Reclamation Plan for the Jackpile-
Paguate Uranium Mine, Cibola County, New Mexico. These documents were
submitted to the U. S. Department of Interior on August 16, 1985. Please
include these documents in the Jackpile-Paguate Mine Reclamation EIS record.

If you have questions regarding this document or if you need additjonal
copies, please contact me.

Sincerely,

ade A. Stirland

General Manager

mls

cc: Charles Luscher
Vincent Little
Herrick Hanks

Ek; A Barry Welch

3 William Allen

Governor C. Fernando
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New Mexico Opeiatinns

P.O. Box 638
Grants, New Mexine #7120 “

Telephone 505 876 2211

ANACONDA Minerals Company ‘.

August 19, 1985

Mr. Herick Hanks

BLM Rio Puerco Resource Area Manager
P. O. Box 6770

Albuguerque, N.M. 87197-6770

Dear Mr. Hanks:

Anaconda hereby submits for your approval the 1985 Multiple Land Use
Reclamation Plan for the Jackpile-Paguate Uranium Mine, Cibola County,
New Mexico. The plan is an innovative, state-of-the-art approach to
reclamation of the mine, which provides for multiple land uses such as
grazing, water resource development, fish and wildlife habitat, recrea-
tion, and future mining use. Because this plan renders the 1982 Green
Book proposal obsolete, Anaconda withdraws that proposal.

Enclosed for your convenience are five copies of the preliminary 1985
Multiple Land Use Reclamation Plan. The final version of the plan will

be submitted prior to October 4. The preliminary plan, however, provides
sufficient information for you to begin environmental analysis of the plan.

I am providing you, under separate cover, a copy of Anaconda's preliminary
comments on the draft EIS for the Jackpile-Paguate Mine.

Please call me if you have any questions.
Sincerely yours,

sard f1- Clsitir”

ade A. Stirland
General Manager

mls

Enclosures

. -A
ANACONDA Minerals Company is » Division of AttanticRichlisldCompany AMCO-6187



DA Minerals Company

555 Seventeenth Street
Denver, Colorado 80202 ‘ \
Telephone 303 293 4129 ‘ '

C. B. Smith
Vice President
Engineering and Research

August 16, 1985

Mr. J. Stephen Griles

Assistant Secretary - Land & Minerals Management
U. S. Department of the Interior

Room 6611

18th & C Streets, N.W.

Washington, D.C. 20240

Mr. John W. Fritz

Assistant Secretary - Indian Affairs
U.S. Department of the Interior
‘Room 4160

18th & C Streets, N.W,
Washington, D.C. 20240

Re: Preliminary Comments on Jackpile Paguate
Uranium Mine Reclamation Project Draft EIS

Dear Mr. Griles & Mr. Fritz:

In February, 1985, the Albuquerque offices of the Bureau of Land
Management and the Bureau of Indian Affairs published a draft
environmental impact statement (EIS) on the Jackpile-Paguate Uranium
Mine Reclamation Project. During the last five months, Anaconda
Minerals Company has developed preliminary comments regarding
the draft EIS, based on a careful review conducted by Anaconda legal
and technical personnel, consultants originally retained to develop
the Anaconda reclamation plan, and scientific experts who were
requested to examine specific aspects of the draft EIS. We are
- submitting these comments to vou because we have concluded that
the draft EIS contains analytic and factual errors of such magnitude
that it must be rewritten. Anaconda formally requests that you
withdraw the draft EIS and require that it be completely rewritten
and republished in draft form for public comment.

During the three and a half years since Anaconda submitted its March,
1982, reclamation proposal, Anaconda has acquired additional
information on current conditions at the mine, the environmental
impacts of the alternatives examined in the draft EIS, and available
reclamation procedures. This information indicates that the 1982
reclamation proposal (known as the "Green Book") is now obsolete.
Anaconda has therefore developed a new reclamation plan based on

ANACONDA Minerals Company ts 3 Divinion of Altantic RichtieldCompany
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the best available information on mine conditions, state-of-the-art
reclamation techniques, and the multiple use concept. Anaconda hereby
submits the "Anaconda Minerals Company 1985 Multiple Land Use
Reclamation 'Plan for the Jackpile-Paguate Uranium Mine, Cibola
County, New Mexico" in preliminary form for approval by the Bureau
of Land Management and withdraws the 1982 reclamation proposal.
Anaconda will provide a complete plan prior to the end of -the"public
comment period; however, the preliminary plan submitted today is
sufficient for the Department of the Interior to begin environmental
analysis of the plan.

The 1985 Multiple Land Use Reclamation Plan will (1) assure that
the mine site does not pose a hazard to human health and safety, (2)
provide erosion control and revegetation measures to permit grazing,
(3) develop water resources for potential use as livestock watering
and irrigation sources, (4) create fish and wildlife habitat, (5) provide
recreational resources, (6) maintain to the maximum extent possible
the potential for future mining use. and (7) enhance the scenic
appearance of the area. Anaconda firmly believes that approval of
this plan is in the best interest of all parties and will lead to reclamation
results in which we can all take pride.

This reclamation plan far exceeds Anaconda's legal obligations to the
Pueblo of Laguna and the Department of the Interior. Anaconda has
carefully examined the scientific and legal bases for reclamation at
the Jackpile Paguate mine and has concluded that there is no basis
for the Pueblo of Laguna or the Department to compel more than
minimal reclamation (such as securing underground openings and fencing
the mine to prevent unauthorized entry). Nonetheless, Anaconda has
chosen to offer the 1985 Multiple Land Use Reclamation Plan, which
goes far beyond Anaconda's minimum legal obligations, in order to
maintain its valued relationship with the Pueblo of Laguna, preserve
its reputation as a responsible corporate citizen, and foster prompt
agreement among the parties on a reclamation plan that can be
immediately implemented.

Anaconda must stress that, in considering the plan, the Department
and the Pueblo of the Laguna would be i1l advised to take the approach
taken by the current draft LIS. i.e., senselessly adding unjustifiable
and more expensive reclamation measures to Anaconda's proposal.
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If that approach is taken, Anaconda may reexamine the decision to
voluntarily perform reclamation in excess of its minimum legal
obligations.

Anaconda intends to appear at the September 10 and 11 hearings and
present oral testimony regarding the draft EIS and the 1985 Multiple
Land Use Reclamation Plan. Please feel free to call me at (303)
293-4129 or Meade Stirland, who is responsible for our New Mexico
operations, at (505) 876-2211 with any questions vou may have about
our preliminary comments or the 1985 Multiple Land Use Reclamation
Plan.

Sincerely yours,

W /74
- Charles B. Smith
Vice President

Exploration, Engineering & Development
Anaconda Minerals Company
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EXECUTIVE SUMMARY

Anaconda requests that the draft environmental impact
statement ("DEIS") for the Jackpile Paguate Uranium Mine Recla-

mation Project be withdrawn, completely rewritten and
republished in draft form for public comment for the following

reasons:

: 1. The draft is based on the erroneous legal premise
: that the Department of the Interior ("the Department") has
% 1 unfettered discretion to impose reclamation requirements on An-
3 aconda. In reality, Anaconda's contractual and regulatory ob-
ligations are limited to assuring that the mine does not pose a
unreasonable hazard to human health and safety. Because none
of .the alternatives examined in the DEIS are necessary to
achieve this objective, the Department lacks authority to com-
pel Anaconda to per form them. The DEIS consistently fails to
evaluate conditions at the mine in light of Anaconda's limited
obligations and completely omits any discussion of how various
alternatives that exceed Anaconda's obligations can be funded.

R 2. The draft contains enormous overestimates of the ra-
-~ -@iological health risk associated with the mine and essentially
'scards the no-action alternative based on these erroneous

sk estimates. The estimates are too high by more than two
ders of magnitude (i.e. more than a factor of 100). The true
hat no reclamation whatsoever is

idiological risk is so low t
essary to reduce this risk. Since the draft EIS failed to

usly address the no-action alternative because of the mis-

enly perceived radiological hazard, the EIS must be revised

reat the no-action alternative as a reasonable alternative.

- 3. The DEIS fails to an adequate range of alternatives,
¢luding any reclamation plan less extensive than the Green

ok. plan or any alternative involving land uses apart from

ing. The DEIS must be revised to consider a minimal recla-

ion plan as well as a multiple use plan such as the 1985
iple Land Use Reclamation Plan being submitted today in

iminary form by Anaconda.

4. The DEIS contains numerous critical analytic and fac-
*. errors in the description of alternatives, the description
the affected environment, and the assessment of impacts,
:uding:

The estimates of radiological health risk are too
high by more than two orders of magnitude. The DEIS
estimates that between 95 and 243 radiation-induced
cancer deaths will occur in the regional population
over a period of 90 years under the no-action alter-
native. The actual radiolcgical health risk of the
no-action alternative when adjusted for the errors

iii




made in calculating dose-response relationship, dis-
persion modeling and estimating the radon and radio-
active particulate release rates is approximately one
additional radiation-induced cancer death in the re-
gional population in a 90 year period. The 1985 Mul-
tiple Land Use Reclamation Plan would reduce this by
a factor of three, resulting in a lifetime risk to
members of the regional population of less than one
in a million.

* The volumetric analysis in the DEIS erroneously con-
cludes that there is virtually no difference in the
amount of material moved under the Green Book, DOI,
and Laguna alternatives and that the estimated recla-
mation cost of those alternatives varies less than
$3.3 million. When Anaconda requested the background
documentation for these estimates, the EIS team could
produce little more than a largely undecipherable
computer tape and crude cost and volume calculations.
Morrison-Knudsen, based on far superior data and
methods, has determined that nearly 27 million cubic
yards more would be moved under the Laguna plan and
5-10 million cubic yards more would be moved under
the DOI monitor and drainage alternatives respective-
ly. The difference in reclamation cost between the
Green Book and Laguna plan would be about $27 million
and between the Green Book and DOI alternatives would
be $3-7 million.

* The conclusion that the Jackpile Paguate highwall
will experience a rotational shear failure is simply
wrong. The safety factor on the highwall, even with-
out any modification, exceeds 1.5, which is the safe-
ty factor identified by DOI as representing absolute
long-term stability.

5. The format and procedures followed in preparing the
DEIS have limited its effectiveness as a decisionmaking tool
and as a means to solicit intelligent public comment. The DEIS
failed to identify a preferred alternative, rendering it diffi-
cult for the public to focus comments. The DEIS does not
contain any cost/benefit analysis and does not even qualita-
tively analyze the incremental costs and benefits accruing from
various features included in each alternative. While such
analysis is not uniformly required under the National Environ-
mental Policy Act ("NEPA"), it would greatly facilitate a ra-
tional choice of alternatives in this matter.

iv



INTRODUCTION

tory Of The Jackpile Paguate Uranium Mine.

. The Jackpile Paguate uranium mine was established in 1951
py Anaconda Minerals Company ("Anaconda") on lands leased from
the Pueblo of Laguna near Grants, New Mexico. The mine con-
sists of three major pits (Jackpile, North Paguate, and South
pPaguate), several underground workings, and mine waste dumps.
“Mining continued at the Jackpile Paguate mine until Febraury
1982 when Anaconda ceased all operations.

During the more than thirty years of mining activity, ap-
~proximately 400 million tons of material were moved. About 22
million tons of ore were shipped for milling. The averayg:

' Laguna workforce was 650 employees who earned $85 million in
wages over the life of the mine. Over $71 million in royal-
ties, $200,000 in lease payments and $2.4 million in contribu-
tions, village maintenance and repair were paid to the Pueblo
of Laguna. Millions more were spent for goods and services,

which benefitted all local communities.

By contrast, the New Mexico operation has constituted a
net loss to Anaconda. In 1980 alone, net operating losses ex-
ceeded $95 million. Faced with this difficult economic reali-
ty., Anaconda determined in April 1980 that mining at the
Jackpile Paguate mine was no longer economically viable under
current market conditions and the mine would be closed.

Development Of The Jackpile Paguate Reclamation Plan.

When Anaconda decided to cease operations at the Jackpile
Paguate mine in April 1980, the Department requested that Ana-
conda prepare a reclamation plan by July 1980. Anaconda devel-
oped a reclamation plan for the mine as quickly as possible.
This plan, known as the "Orange Book," was submitted in
September 1980. The PCepartment then began to prepare an envi-
ronmental impact statement ("EIS") regarding approval of the
plan.

In July 1981, Anaconda was informed of plans by Pueblo of
Laguna and the New Mexico State Highway Department to relocate
State Road 279 through the middle of the mine. These plans
substantially altered aspects of the Orange Book plan such as
access, haul routes, materials to be moved, and cost. As a re-
sult of the anticipated impact of the highway on the reclama-
tion plan, Anaconda withdrew the Orange Book in August 1981.

After the timing of rerouting SR 279 was adjusted to ac-
commodate reclamation, and after assessing the changes in Ana-
ccnda's regulatory obligations that resulted from the 1980 RCRA
mining waste amendment, Anaconda revised the reclamation plan.
The revised reclamation plan, Xnown as the "Green Book," was
submitted in March 1%82.
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In preparing the original Orange Book and revised Green
Book reclamation plans, Anaconda was faced with a difficult
task to be performed in a limited amount of time. The Orange
Book was prepared under a tight deadline from the Department;
the Green Book was prepared under time pressure from both the
Department and the Pueblo of Laguna. No one had ever designed
a reclamation plan for a uranium mine as sizable as the
Jackpile Paguate. Anaconda devoted a tremendous amount of re-
sources to developing an appropriate reclamation plan for the
Jackpile Paguate mine. We have given that effort very high
in-house priority. We have employed the most competent consul-
tants available to prepare the plan and background studies and
have spent more than $3 million on the project to 3ate.

During the three and one-half years since the Green Book
plan was submitted, Anaconda has continued to acquire addition-
al information on conditions at the mine, environmental impacts
of the alternatives examined in the draft EIS, and available
reclamation procedures. This information indicates that the
Green Book is now obsolete. Anaconda has therefore developed a
new reclamation plan based on the best available information
about mine conditions and state-of-the art reclamation tech-
niques: the 1985 Multiple Land Use Reclamation Plan. This
plan is far superior to any of the alternatives examined in the
draft EIS because it will provide for multiple beneficial uses
of the land including grazing, water resources development,
recreation, fish and wildlife habitat and future mining use.
Anaconda has therefore submitted this plan for approval by the
Department and withdrawn the Green Book proposal.

The Jackpile Paguate Draft EIS.

In February 1985, the Bureau of Land Management "BLM") and
the Bureau of Indian Affairs published a draft EIS on reclama-
tion of the Jackpile Paguate mine. Anaconda Minerals Company
has developed these preliminary comments on the draft EIS bas.d
on a careful review conducted by Anaconda technical and leqal
personnel, consultants originally retained to develop the Ana-
conda reclamation plan, and additional scientific experts who
were requested to examine specific aspects of the draft. Ana-
conda has concluded that the draft EIS must be withdrawn, com-
pPletely rewritten, and republished for public comment for the
following reasons:

First, the draft EIS is based on a faulty legal founda-
tion. The premise underlying the draft, that the Department
has unfettered discretion to require Anaconda to reclaim the
mine, is completely incorrect. Anaconda has extremely limited
reclamation obligations under the leases, approved mining
plans, and applicable statutes and regulations. In light of
current information on the environmental impact of leaving the
mine unreclaimed, it is questionable whether Anaconéa must
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Jaim the mine at all. : Anaconda nonetheless intends to per—
reasonable reclamation, but will resist any attempt to im-
unnecessarily burdensome or expensive reclamation .equire-

Second, significant new information compels revision of
draft EIS to consider the no-action alternative as a viable
The draft is based on the 1983 Momeni report re-

;the mine is exaggerated in the 1983 Momeni report and the
£t EIS by at least two orders of magnitude (i.e., 100 times
The correct estimate of radiolc:ical hazard is so
that no reclamation of the site is necessary to reduce the
Therefore, since the draft EIS failed to seriously

treat the no-action alternative as a reasonable alternative.

Third, the range of alternatives seriously considered in
he .draft EIS is wholly inadequate. The draft must be revised
o fully examine a broad range of alternatives. As it stands,
the draft fails to consider any alternative less extensive than
the Green Book plan or any alternative involving land uses
apart fom grazing. Anaconda requests serious consideration be
given in a revised draft EIS to both a minimal reclamation plan
and to the 1985 Multiple Land Use Reclamation Plan submitted
today in preliminary form. A minimal reclamation plan would
‘comply with Anaconda's legal obligations and would reduce the
already negligible risks from underground openings and other

- features of the mine site. The 1985 Multiple Land Use Reclama-
tion Plan would provide for multiple beneficial use of the mine
‘'site for grazing, water resource development, recreation, fish
and wildlife habitat and future mine use. This plan would pro-

tect human health and safety as well as enhance other resources
at a reasonable cost.

Fourth, the magnitude of errorc in both data and analysis
contained in the draft EIS is so great that it must .be
rewritten. There are tremendous errors in the description of
alternatives, the description of the affected environment with
respect to radiological hazard and highwall stability, and the
assessment of impacts of alternatives in terms of radiological
hazard, highwall stability, and reclamation costs contained in
the draft. "It is so permeated with critical analytic and fac-
tual errors that mere supplementation or correction in the
final EIS would be confusing and misleading to the deci-
sionmaker and would deny the public an opportunity to comment

on the realistic environmental impacts of a full range of al-
ternatives.
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The remaining sections of these preliminary omments pro-
vide a full explanation of the reasons that Anaconda believeg
the draft EIS must be rewritten. Section II of these pPrelimi-
nary comments discusses further Anaconda's limited legal Cbli-
gations. Section III explains the additional scientific evi-
dence that the mine site does not pose a radiological health
risk and why that evidence mandates serious consideration of
the no-action alternative. Section IV indicates further why

reclamation plan ang the 1985 Multiple Land Use Reclamation
Plan. Section Vv details the factual, *lalytic and procedural
€rrors in- the draft EIS.

Attached to the preliminary comments are the statements qf
a number of scientific eéxperts, which form the basis of these
comments, including Dr. Leonard bD. Hamilton of Brookhaven Na-
tional Laboratory (radiation); Dr. Douglas B. Champers and
Dr. Leo M. Lowe of SENES (radiation); Dr. Lyda W. Hersloff of
Radiant Energy Management (radiation); Mr. Larry T. Murdock,
P.E., of Dames and Moore (surface and groundwater hydrology,
erosion control); Dr. Ben L. Seegmiller of Seegmiller Interna-
tional (geotechnical engineering, stability); Mr. Ben H. Boyd,
of Morrison-Knudsen (volumetrics); Dr. Warren R. Keammerer of
Stoecker-Keammerer and Associates (vegetation); Dr. Kenneth L.
Ludeke of the Ludeke Corporation (vegetation); Mr. Fred cC.
Kelsey of Anaconda Minerals Company (volumetrics).

Several of these experts have Prepared detailed reports on
which their Statements are based. These reports are currently
in draft form ang will be made available to the Department as
they are completed, which should be prior to the close of the
public comment period.

II. THE DRAFT EIS IS BASED oN AN ERRONEOUS ASSUL.PTION ABOUT
THE EXTENT OF THE DEPARTMENT'S AUTHORITY TO COMPEL RECLA-
MATION

Part 216), and the BLM operating regulations (43 <.F.R. Part
3570) [see DEIS at 1-6], the draft in fact assumes that the De-
partment could compel performance of any of the alternatives
examined in the draft. Otherwise, the discussior in che draft
of the alternatives would have examined the feasibility of
Securing sufficient appropriations or Ootherwise tinancing rec-
lamation tevond the amount that Anaconda is legally required to
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a’s Contractual Reclamation Obligat ~ns Are Limited.

ting permit and the 1952 and 1963 leases. In contrast
1976 lease (on which nc mining occurred), the pros-

g permit and 1952 ?7d the 1963 leases impose no express
rnation obligations.= While not strictly "reclamation"

stions, Section 13 of the prospecting permit and

n 16 of the 1963 lease require that Arnzconda leave the

s, Ahaconda has an obligation to assure that the mine site
‘not pose an unreasonable hazard to human health or safety.

‘The leases also contain a variety of provisions that re-
e proper mining practice, prevention of waste, and return
‘he property in good condition. For example, Section 3 of

opment and operations in a workmanlike manner." Both leases
fohibit Anaconda from committing "waste" on the land.

action 3 of the 1952 and 1963 leases requires return of the
roperty in as good condition as received, except for ordinary
t ‘and tear and "incidents" or "accidents" from proper min-
The obligation imposed by all of these provisions is lim-

imined in accordance with good mining practices, no reclamation
n be justified on this basis.

Section 16 of the 1963 lease requires that Anaconda "make
provisions for the conservation, repair, and protection of the
.property." All lease provisions must be construed in light of
the -intent of the parties and the custom and usage of the in-
dustry at the time the leases were executed. Gladys City Co.
V. Amoco Production Co., 528 F. Supp. 624 (D.Tex. 1981);:
Watkins v. Petro-search, Inc., 689 F.2d 537 (5th Cir. 1982).
There is no evidence that the parties contemplated reclamation
in including this provision. The common industry meaning of
the terms of this provision did not encompass reclamation.

2 A o T M b ot

PR P I ety

1/ The DEIS suggests that mining occurred on lease #8, issued
; in 1976. DEIS at 1-1. In fact, no open pit or underground

4 mine operations took place on that lease. The only activities
‘ on lease #8 were roads, exploratory drilling, and limited ex-
perimentation with an in situ solution process. The roads have
been already reclaimed with the exception of the main road and
the drill holes associated with the exploratory drilling and
experimental solution mining have been properly plugged and the
area revegetated. All reclamation otliga.ions associated with
lease #8, apart from reclaiming the main road, have already
been discharged.
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Where parties intended to require r~rlamation, specific recla-
mation clauses were included in the lease. See, e.g., Hitchcock
v Peter Kiewit & Sons Co., 479 F.2d 1257 (10th Cir. 1973) (con-
struing 1968 specific reclamation clause); Peevy House v.
Garland Coal & Mining Cn., 382 P.2d 109 (Okl. 1962), cert. de-
nied, 375 U.S. 906 (1963) (interpreting 1954 specific reclama-
tion clause). Thus, this section should not be construed to
require reclamation of the mine site.

In summary, the only obligation clearly imposed by the
1952 and 1963 leases that might require some post-mining activ-
ity is the obligation to leave the mine site in a condition
that does not pose an unreasonable hazard to human health or
safety. ‘

Anaconda's Regulatory Obligations Are Also Limited.

Neither the BIA mineral leasing regulations (25 C.F.R.
Part 211) nor the BIA reclamation regulations (25 C.F.R. Part
216) impose any specific reclamation obligations on Anaconda.
The BIA mineral leasing regulations merely require the lessee
to conduct operations in accordance with good mining practice
(25 C.F.R. § 211.19) and do not impose any specific reclamation
obligations. The BIA reclamation regulations do not apply to
the mine because they specify that they apply "only to permits
or leases issued subsequent to the date on which these regula-
tions become effective." 25 C.F.R. § 216.2(c). Because the
leases were issued prior to the effective date of the regula-
tions (Jan. 18, 1969), the requlations do not apply to Anacon-
da's operations.

The current BLM operating regulations {43 C.F.R. Part
3570) which prescribe general obligations of lessees, do apply
to the mine. These regulations prescribe general obligations
of lessees. Section 3571.1(a) requires the lessee to take
steps to prevent injury to life or health. Section 3571.1(b)
requires:

(b) Lessees and permittees shall take such
action as may be needed, to avoid, mini-
mize, or repair soil erosion; pollution of
air; pollution of surface or ground water;
damage to vegetative growth, crops,
including privately owned forage, or tim-
ber:; injury or destruction of fish and
wildlife and their habitat; creation of un-
safe or hazardous conditions; and damage to
improvements, whether owned by United
States, its permittees, l'censees or
lesees, or by others; and damage to recre-
ational, scenic, historical, and ecological
values of the land. The surface of leased
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or permit lands shall be reclaimed in ac-
cordance with the terms and conditions pre-
scribed in the lease or permit and the pro-
visions of the approved exploration or
mining plan. Where any question arises as
to the necessity for or the adequacy of an
action to meet the requirements of this
paragraph, the determination of the autho-
rized officer shall be final subject to the
right of appeal as provided in § 3000.4 of
this tit_e.

Section 3571.1(b) does not impose any specific reclamation
obligations. Any inmplied obligation to "repair" natural re-
source damage would be limited by notions of reasonableness
including technical feasibility and a reasonable relationship
between reclamation costs and environmental henefits. It would
also be limited by the specific reclamation language contained
in the second sentence of Section 3571.1(b), which specifies
that "[tlhe surface of leased or permit lands shall be re-
claimed in accordance with the terms and conditions prescribed
in the lease or permits and the provisions of the approved ex-
ploration or mining plan." Since the leases do not specifical-
ly require reclamation, and there are no specific reclamation
obligations in the approved mining plans (apart from the provi-
sion in the PW2/3 vunderground mining plan), Section 3571.1(b)
does not require reclamation.

The PW2/3 mining plan provides for backfilling the west
portion of North Paguate pit to a specific elevation and then
sloping the backfill material to the central portion of the pit
at the angle of repose. Implementation of this requirement
would cost approximately $1.¢ million and would result in no
significant environmental benefit. It is Anaconda's position
that enforcement of the provisions of the PW2/3 plan under
these circumstances would be arbitrary and capricious.

Even if Part 3570 provided authority to require reclama-
tion, that authority would be limited to reclamation necessary
because of operations after the effective date of the operating
regulations (July 1, 1972). There is no indication that the
1972 operating regulations were intended to apply retroactively
to operations undertaken prior to their effective date. Retro-
active application of those regulations would unfairly undercut
Anaconda's reasonable reliance that its operations would be
governed by its leases and the former operating regulations
and, therefore, would violate Anaconda's due process rights.
Heckler v. Community Health Sarvices of Crawford County,

U.s. , 8l L.Ed. 24 42, 104 S. Ct. 2218 (1984); Retail
Wholesale, and Department Store Union v. N.L.R.B., 468 F.2a
380 (D.C. Cir. 1972).
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The Geclogical St ey operating regulations (30 C.F.R.
Part 231) in effect prior to the 1972 regulations did not im-
pose any specific reclamation requirements. While they did re-
quire proper "disposal" of mine waste (30 C.F.R. § 231.25),
that term iwust be construed in light of the then prevailing un-
derstanding of the term "disposal," which did not include rec-
lamation. There is no reason to believe the former operating
regulations contemplated reclamation.

In summary, the only reqgulatory obligations of Anaconda
that ever arguably require reclamation are those contained in
(1) the provisions of the approved mining plan for PW2/3 and
(2) possibly the provision in the first sentence of 43 C.F.R.
§ 3571.1(b) regarding "repair" of natural resources. The next
section will discuss whether the 1985 Multiple Land Use Recla-
mation Plan being submitted today for approval complies with
Anaconda's contractual obligations and regulatory obligations.

The 1985 Multiple Land Use Reclamation Plan More Than Complies
With Anaconda's Limited Contractual And Regulatory Obligations.

Anaconda has an unequivocal responsibility to ensure the
mine site does not pose an unreasonable risk to human health or
safety. The information received from Anaconda's technical
personnel and scientific consultants indicates that (1) the
mine, even if left wholly unreclaimed, does not pose any sig-
nificant radiological health risk; (2) the Jackpile, North
Paguate, and South Paguate highwalls in their present condition
do not pose any significant risk to human safety; (3) the
protore and waste dumps even if left unreclaimed will not pose
any significant risk to human health or safety; (4) the Plan
will eliminate any potential safety hazard from underground
openings or subsidence; (5) the mine site even if left
unreclaimed will not pjse any significant risk of contaminating
drinking water sources and thus will not pose a hazard to human
health; and (6) the mine site does not violate any applicable
air quality standards and thus will not pose a hazard to human
health. On this basis, we conclude that the 1985 Multiple Land
Use Reclamation Plan more than complies with Anaconda's obliga-
tion to assure the mine site is not left in a hazardous condi-
tion. This conclusion turns on the assumption that neither the
leases nor the BLM operating regulations authorize BLM to re-
quire Anaconda to further reduce extremely small risks to human
health at unjustifiablv great expense.

Even if Part 3570 were interpreted to impose an obligation
to "repair" certain sorts cf natural resource damage, the 1985
Multiple Land Use Reclamaticn Plan would still satisfy that ob-
ligation. According to Anaccnda's experts, the Plan will
(1) vastly reduce soil erosion by resloping protore piles and
waste dumps, armoring waste dumps, installing water harvesting
berms, extensive revegetation and mcving protore and waste out
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100 year ‘lood plain; (2) prevent any significant amount
t-reclamation air pollution or pollution of surface or

4 water; (3) ultimately result in vegetation as productive
e surrounding area; (4) restore and enhance virtually all
and wildlife habitat, thus eliminating any injury to fish
ildlife; and (5) retain and restore the historical, recre-
al, scenic and ecological values of the land. Little, if
incremental environmental benefit would occur from recla-
n efforts apart from those proposed in the Plan. Anaconda

; E detract from the scenic values of the area. While reason-
"men may differ with respect to the Plan's effect on scenic
51 es of the land, it is clear that the enormous reclamation
nditures at the mine site necessary to achieve the land
orms suggested by the DOI, Laguna and 1982 Green Book alterna-
L

ives cannot be rationally justified on aesthetic grounds.

. In conclusion, Anaconda's only clear-cut contractual and
gulatory obligation is to assure that the mine site be left
in a condition that does not pose an unreasonable risk to human
health or safety; the 1985 Multiple Land Use Reclamation Plan
‘proposed by Anaconda more than fulfills that obligation.

III. THE DRAFT ENVIRONMENTAL IMPACT STATEMENT IMPROPERLY DIS-
CARDED THE NO-ACTION ALTERNATIVE

A. The Draft EIS Discarded The No-Action Alternative
Based On The Erroneous Assumption That The
Unreclaimed Mine Site Would Have Serious Radiological
Health Impacts.

i : The draft EIS eliminates the no-action alternative from

: ' consideration as; infeasible because it "would not provide a
reasonable measure of protection to public health and safety,
and does not reduce environmental impacts to the extent possi-
ble." DEIS at 1-11. The determination that the no-action al-
ternative is infeasible is clearly based on the assumption that
the mine site constitutes an unreasonable hazard to public
health and safety, since none of the alternatives considered in
the draft would reduce environmental impacts to the amorphous
"extent possible." The expert statements submitted today by
Anaconda demonstrate that the mine site does not represent an
unreasonable ha-~ard.

10-3

The most significant hazard alleged in the draft EIS is
the radiological health hazard. The draft states that, if left
unreclaimed, the mine would cause between 95 and 243 additonal
cancer deaths (JOEIS at 3-25) in the regional population over a
90-year period. Obviocusly, this reported radiological health
risk hazard cdwarfs all other hazards at the site. While other
hazards are identified, such as unstable highwalls, unstable
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waste dumps, possible subsidence, and underground openings
(DEIS at --19), the draft does not predict any deaths or injur-
ies from these conditions, but only notes the remote possibilj-
ty of such injuries. The draft notes, for example, that the
probability of rockfall or highwall failure occurring at the
exact moment when humans or livestock are present is "extremely

low." DEIS at 3-4. While the draft notes that the highwalls
are an attractive nuisance, it concedes that "there have been
few reports of people going near the highwalls." DEIS at 3-4,

Even so, the no-action alternative described in the alterna-
tives chapter would include securing the area to prevent
unauthorized entry (presumably by fencing the unfenced
highwalls and any ready access points). DEIS at 1-11. The
draft mentions a "possibility" that a sudden change 1in
elevation due to subsidence could result in injury to humans or
livestock standing immediately above the decline area. DEIS at
3-10. However, the draft does not make even a qualitative as-
sessment of that risk. The draft also mentions that under-
ground openings pose a physical risk to people and livestock,
but does not make any assessment of the magnitude of that risk.
DEIS at 3-12. Clearly, the determination that the no-action
alternative poses an unreasonable risk to public health and
safety depends on the radiological health risk reported in the
draft EIS.

B. The Draft EIS Grossly Exaggerates The Radiological
Health Risk From The Unreclaimed Mine Site.

The radiological health risk estimated by the draft EIS is
quite simply and undisputably erroneous.

The statements concerning radiological health risk in the
draft EIS as? based solely on a report prepared by Momeni, et
al. (1983).= DEIS at 3-13. The 1983 Momeni report is wrong.
While it purports to base the health effects calculations on
the recognized dose-response rates of BEIR III (NAS 1980), the
implied dose-response rates in the 1983 Momeni report are as
much as three orders of magnitude too high (i.e., a factor of
1000) for certain types of cancer. Hamilton statement at 5.
This error alone results in overall calculations of ra-
diological health effects that are at least 100 times higher
than any responsible estimate. Hamilton statement at 5: Cham-
bers and Lowe (SENES) statement at 4-4. It must be stressed
that this is an error, not a matter of differing expert opin-
ions. I: is a serious, uncontestable mistake, probably caused

2/ The member of the EIS team responsible for the radiation
issue served merely as a technical coordinator. He was not
qualified by education or training to provide any independent
assessment of radiological health risks. DEIS at 4-7.
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<G§e of an unvalidated cogguter code to calculate’the-ra-

diological health effects. =

}% “The attached statements authored by Dr. Leonard Hamilton

of Brookhaven National Laboratory and Drs. Douglas Chambers
aﬁa'Leo Lowe of SENES explain this error more fully. It should
pe noted that this error has also been identified by governmen-
tal reviewers of the Momeni study. Drs. Michael Ginevan and
Jerome Puskin of the Health Effects Branch, Division of Health,
siting, and Waste Management, Nuclear Regulatory Commission
notified Dr. Momeni of this error in April 1983. See Attach-
ment B to Dr. Hamilton's statement. There can be no scientific
doubt that the 1983 Momeni report, by this error alone, has
tremendously exaggerated the radiological health risks of the
no-action alternative.

Apart from the erroneous dose-response ratzss, the 1983
Momeni study contains at least two other clear errors. First,
the estimate of radon releases is 1.8 times too great and the

1 estimate of radiocactive particulate emissions is 2.4 times too

great because Momeni erroneously assumed that radon and radio-
active particulates are emitted from 100% of the gross acreage
of the mine. In reality, only the acreage covered with radio-
active material (Jackpile sandstone) emits radon or radioactive
particulates above normal background. Dr. Lyda Hersloff of Ra-
diant Energy Management has calculated the actual radon re-
leases to be 57% of the releases assumed by Momeni and approxi-
mately 42% of the radioactive dust releases assumed by Momeni.
Hersloff statement at 2-3. Second, as explained by

Drs. Hamilton, Chambers and Lowe the UDAD computer code used to
translate environmental releases of radiation into human radia-
tion doses contains many errors. Hamilton statement at 7-10;
Chambers and Lowe statement at 3-1 to 3-4. Among those errors
is a substantial overestimate of the exposure of nearby indi-
viduals. Dr. Hamilton indicates that the exposure to nearby
individuals is overestimated by at least a factor of 1.6.
Hgmilton statement at 10. Because these errors are multiplica-
tive, not additive, the 1983 Momeni report awd the draft EIS
likely overestimate the radiological health effects of the
no-action alternative by a factor of 200. - Chambers and Lowe
statement at 4-4.

%/ The health effects were estimated using 3 computer code

Potential Radiation-Induced Biological Effects in Man (PRIM)"
developed by Dr. Momeni. The Momeni report cites two refer-
€1ces to the PRIM code. The first was apparently never com-
Pleted. The second is the paper given by Dr. Momeni in
Albuguerque, which was severely criticized by Drs. Ginevan and
Puskin. See Attachment B to Dr. Hamilton's statement.

—
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c. The Actual Radiological Health Risk From The
Unreclaimed Mine Site Would Be Insignificant.

Drs. Hamilton, Chambers and Lowe have recalculated the ac
tual radiological health risks from the unreclaimed minesite,
using the overly conservative assumptions contained in the
draft EIS correcting only the computational errors found in th.
implied dose-response rate. Dr. Hamilton has calculated that
the no-action alternative would allow at most three
radiation-induced cancer deaths in the entire regional popula-
tion over a period of 90 years. Hamilton statement at 12.
Drs. Chambers and Lowe have independently estimated the ra-
diological health effects of the no-action alternative at one
radiation-induced cancer death in the regional population over
a period of 90 years. Chambers and Lowe statement at 4-3.
Drs. Ginevan and Puskin have indicated that the correct number
of deaths, using Momeni's reported methodology, is 2.5 under
the absolute risk model and 6.0 using the relative risk model.
See Attachment B to Hamilton statement. Dr. Ginevan and
Puskin, of course, were not aware of the error in calculating
the level of radon and radioactive particulates, and did not
examine possible errors arising from the use of UDAD. If the
errors' in UDAD and the source term are taken into account, it
is clear that the no-action alternative would allow substan-
tially less than one radiation-induced cancer death in the re-
gional population over a 90 year period. Chambers and Lowe
statement at 5-2. This compares to the nearly 135,000 natural
cancer deaths in the regional population during the same peri-
od.

As mentioned above, the methodology Momeni utilized to
calculate health effects contained certain overly conservative
assumptions, apart from the obviously erroneous dose-response
estimates, erroneous radon and radioactive particulate emissiot
rates, and erroneous dispersion estimates in the UDAD code.
These conservative assumptions are explained by Dr. Hamilton.
Hamilton statement at 10-12. '

The question that remains is whether the actual ra-
diological health risk from the no-action alternative consti-~
tutes an unreasonable hazard to public health and safety. The
draft EIS indicates that the 95-243 cancer deaths in the re-
gional population over a 90 year period incorrectly attributed
to the no-action alternative are an unacceptable health risk.
However, the draft also implicitly suggests that the actual ra-
diological risk of a single cancer death is not unacceptable
because the actual risk under the no-action alternative is sub-
stantially less than the risk supposed by the Department for
the 1982 Green Bock, DOI, and Laguna alternatives. The draft
estimated that the Anaconda, DOI and Laguna alternatives would
reduce the radiological health risk to roughly 10% of the lung
cancer deaths anticipated by Momeni under the no-action
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ative. DEIS at 3-25. Since the number of lung cancer
" predicted by Momeni under the no-action alternative

from 9 to 46 (1983 Momeni report at 4-12, 4-13), the
{ EIS assumed that there would be up to 4.5 additional can-
eaths even after reclamation under the Anaconda, DOI and
alternatives. Nowhere in the draft EIS did the Depart-
uggest that such a risk represented an unacceptable haz-
{ to human health and safety.

The possibility of even one additional cancer death in the
gional population over a 100 year period might may seem to be
“unjustifiable risk. In a perfect world with unlimited re-
urces, the Department might endeavor to eliminate all ra-
ifological and other health risks. However, as all parties
ist concede, that is not a realistic approach to risk manage-
t at the Jackpile Paguate mine or elsewhere. Instead, we
iist determine what constitutes an acceptable radiological
'alth risk largely by comparison with other health risks con-
jdered acceptable in other contexts. When compared to other
‘He=glth risks, the radiological health risks from the Jackpile
‘Paguate mine site are truly insignificant. For example, the
draft EIS notes that 135,000 natural cancer deaths are expected
2lin" the regional population during the next 90 years. If one
S5l.cancer death resulted from the no-action alternative, this
‘would represent a .00075% increase in cancer. deaths. Put an-
‘other way, the lifetime risk to an individual in the regional
| population of dying from radiation at the mine site, if it is
lleft unreclaimed, is approximately one in a million.

Dr. Hamilton's statement puts radiological health risk
. 1 from the mine site in excellent perspective. Even if the er-
g rors in the source term and in the dispersion modeling are left
3 | uncorrected, the actual risk is of dying from cancer caused by
living in the vicinity of the mine is only 1.5% of the risk Jf
| 3 dying of radiation from the excess cosmic rays in Denver com-
i pared to New York. Similarly, it is about 1.5% of the risk of
! 4 dying from radiation received by living in a granite building
: rather than a wood building. Obviously, our society has not
determined that the radiological health hazards of living in
Denver compared to living in New York City or in granite build-
ings are unacceptable, even though those hazards are at least
70 times greater than the radiological health hazards of the
Jackpile Paguate mine site under the no-action alternative.
Thus, there is no rational basis for the draft EIS to discard
the no-action alternative based on the radiological health
; risks associated with the mine site.

g il e I g U R et S e

§ D. The Draft EIS Must Be Completely Revised To Reflect
' The Fact That The No-Action Alternative Is Feasible.

. Major portions of the draft EIS must be revised in order
ol to discuss accurately the radiological health risks from the
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no-action alternative and other alternatives. The heart of the
draft EIS is the discussion of alternatives in Chapter 1 and of
environmental consequences in Chapter 3. The entire discussion
of radiation in Chapter 3 (DEIS at 3-12 to 3-27) must be total-
ly rewritten. 1In addition, the discussion of the no-action a]l-
ternative (DEIS at 1-11) and the summary of impacts (DEIS at 1=
27) in Chapter 1 must be rewritten. Supplementation of the
draft EIS, whether by a complete revision of the draft or pub-
lication of a supplemental EIS, is mandatory. 40 C.F.R.

§ 1502.9(c) (ii). See, e.g., Sierra Club v. U.S. Army Corps of
Engineers, 701 F. 2d 1011 (24 Cir. 1983); Conservation Law
Foundation v. Watt, 560 F.Supp. 561 (D. Mass. 1983).

Anaconda believes that mere supplementation with respect
to these chapters is not sufficient. The entire analysis
contained in the draft EIS is tainted by the mistaken assump-
tions that there are serious radiological health risks associ-
ated with the mine site and that the no-action alternative is
not feasible. Where the draft EIS was prepared on the basis of
such critical and totally mistaken assumptions, the Department
should step back and take another "hard look" at which alterna-
tives should be analyzed, what the environmental impacts of
those alternatives would be, and at what reclamation efforts
should be undertaken at the Jackpile Paguate mine.

IV. THE RANGE OF ALTERNATIVES CONSIDERED IN THE DRAFT EIS IS
INADEQUATE

NEPA and the Council of Environmental Quality (CEQ) imple-
menting regulations require that an EIS must contain a detailed
statement of alternatives to the proposed action. 42 U.S.C.

§ 4332(2)(c)(iii); 40 C.F.R. § 1502.14(a). 1In interpreting
this provision, the CEQ has stated that "when there are poten-
tially a very large number of alternatives, only a reasonable
number of alternatives, covering the full spectrum of alterna-
tives, must be analyzed and compared In the EIS." 46 Fed. Reg.
18026, 18027 (1981) (emphasis in the original).

On its face, the draft EIS does not consider a full spec--
trum of alternatives. The draft considered only the 1982 Green
Book plan and the DOI and Laguna variations of that plan. It
did not seriously consider the no-action alternative. It did
not consider any alternative less extensive than the 1982 Green
Book, which biases the draft by skewing the range of alterna-

tives toward more extensive alternatives. See e.g., California
v. Block, 690 F.2d 753 (9th Cir. 1982) (agency cannot restrict
and thus skew the range of alternatives). It also failed to

consider any alternative that would result in post-reclamation
land uses other than grazing, even though other land uses such
as future mining were Suggested during scoping. See, e.q.,

Conservation Law Foundation of New England v. GSA, 707 F.2d 626
(1st Cir. 1983) (EIS inadequate because it failed to consider
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fernatives resulting in land uses other than residential).
e Agency cannot omit consideration of such alternatives mere-
pecause they would only achieve some of the goals set by
poI. See, €:9.: NRDC v. Morton, 458 F.2d 827, 836 (D.C. Cir.
$972); Town of Matthews v. DOT, 527 F.Supp. 1055 (W.D.N.C.

981) -
. The draft EIS should be revised to include a complete and
The

first alternative is a minimal reclamation plan that would have
the limited goal of reducing any health and safety risks asso-
ciated with the mine site. While there are no appreciable

health and safety risks under the no-action alternative, there

e several steps beyond no-action that might further reduce
the very small risks that do exist. Although Anaconda belie‘es
that the current state of the mine site is safe enough to meet
its legal obligations, some of these measures might be reason-
able and cost-effective. Such a plan might include plugging
drill and vent holes, blocking off underground openings, fenc-
ing the entire mine, rerouting roads away from highwalls and
providing security patrols to prevent unauthorized entry. A
trust fund to ensure maintenance and security might be provided
in such a plan. Anaconda estimates that a minimal reclamation
plan would cost approximately $2.2 million. Anaconda believes
that such a plan fully complies with the legal obligations pre-
viously outlined in Section II, other than the reclamation re-
quirement contained in the mining plan for Pw2/3 (which Anacon-
da considers wholly unreasonable in light of the environmental
benefits and reclamation costs associated with that require-
ment). Consideration of a minimal reclamation plan would
broaden the spectrum of alternatives to include at least one
alternative less extensive than the 1982 Green Book.

The second alternative is the 1985 Multiple Land Use Rec-
lamation Plan submitted by Anaconda in preliminary form today.
This plan would provide for a variety of land uses in addition
to grazing, including water resource development for possible
livestock watering or irrigation, fish and wildlife habitat,
recreation and future mining use. Analysis of this plan would
broaden substantially the range of alternatives considered in
the draft EIS.

Anaconda believes that the 1985 Multiple Land Use Reclama-
tion Plan represents a far superior approach to reclamation at
the Jackpile Paguate site and renders the 1982 Green Book ocbso-
lete. Anaconda therefore withdraws the 1982 Green Book propos-
al and formally submits the 1985 Multiple Land Use Reclamation
Plan to the Bureau of Land Management for approval.
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V. THE DRAFT EIS CONTAINS FACTUAL AND ANALYTIC ERRORS OF SuUcC)
MAGNITUDE THAT IT MUST BE WITHDRAWN, REWRITTEN, AND
REPUBLISHED IN DRAFT FORM

The draft EIS contains tremendous factual and analytic er.
rors. The description of alternatives contained in the draft
EIS is inadequate. The draft inaccurately describes the 1982
Green Book plan and simply fails to describe the DOI and Laguni
alternatives in sufficient detail to permit intelligent com-~
ment. There are substantial errors in the description of the
affected environment with respect to radiological hazard,
highwall and waste dump stability, revegetation, and he cur-
rent conditions of the underground mines. The assessment of
impacts of alternatives is fraught with inconsistencies and
outright factual and analytic errors.

The draft cannot be simply corrected in the final EIS be-
cause the public would be denied the right to comment on a rea-
sonably accurate assessment of the alternatives. The magnitud
of these collective errors also makes mere supplementation
unwise because much of the draft requires correction and sup-
plemental information. The only appropriate way to remedy the
problems of the current draft is to withdraw, rewrite, and
republish a new draft for the public comment.

A number of the specific factual and analytic errors are
discussed below.

A. Inaccuracies In The Description Of The 1982 Green
Book Proposal.

The draft EIS misrepresents a number of significant fea-
tures of the 1982 Green Book plan. The description of that
plan is misleading to the public and the decisionmaker, who
must attempt to compare it to other alternatives based on the
inaccurate description. For example, the draft contains a num-
ber of inaccuracies concerning highwall treaument. Contrary tc
the references in the draft (DEIS at vi, ix, 1-11, 1-14, 1-26,
1-27), Anaconda's 1982 plan did not propose to blast the
Gavilan Mesa highwall:; Anaconda proposed buttressing to stabi-
lize the wall. The draft fails to mention Anaconda's fencing
of the North Paguate highwall. DEIS at 1-14. The draft al-
tered the safety factor calculations for the 1982 Green Book,
thus misrepresenting the safety factors proposed by Anaconda.
DEIS at 3-5.

The post-reclamation slope geometry of the waste dumps
proposed in the 1982 Green Book is also misrepresented. DEIS
at vi, 1-11, 3-9, 3-10. The Green Bcok proposed to slope all
dumps interior to pits at 3:1 or flatter. Fifty percent of
dump slopes exterior to the pit would be 3:1 or flatter. For
example, parts of V, South Dump, FD-1 and all backfill slopes



-17-

0] are 3:1 or flatter, which is not recognized in the draft. DICIS
Sof at 3-10. ,

The draft also fails to mention other erosion control mea-
sures proposed in the Green Book, such as rock cover on slopes
and surface erosion control features such as land imprinting
surface water control berms systems, berms on dump crests, and
reduction of slope lengths. DEIS at vi, ix, 1-11, 1-14, 1-26,
1-27. The draft erroneously indicates that Anaconda plans to
pbuttress FD-2. The draft also did not properly interpret tne
terrace design proposed in the Green Book. The terraces would
not allow standing water, but would drain wate: to prevent
piping. DEIS at 3-10.

10-9

In addition, the description of Anaconda's proposal is
based on a fundamental misinterpretation of the Green Book with
respect to movement of dump materials. This misinterpretation
is evident from the statements in the draft EIS that Anaconda
had not indicated what it would do with excess material from
waste dump resloping. DEIS at vi. The draft assumed that the
waste dump resloping would result in 19 million cubic yards ex-
cess when in fact there would be limited excess (which is a re-
sult of the extremely conservative approach taken in the Green
Book). DEIS at vii.

B. Inadequacies Of The Descript&ons Of The DOI And
Laguna Alternatives.

‘The description of the DOI and Laguna alternatives do not
¢ontain sufficient information to permit professional evalua-
tion of the accuracy of the analysis of impacts of those alter-
‘natives. The information previously requested by Anaconda on
erch 28, 1985 is the sort of detailed technical information
necessary to evaluate the alternatives. Summary reports
contalnlng this information should have been published a. ap-
pendlces or open file reports to accompany the draft EIS.

10-10

..»#*There is also insufficient detail in the descriptions of
the‘DOI and Laguna alternatives to permit intelligent comment.
xample, the draft does not specify monitoring techniques
riteria for the DOI monitor option. The draft does not

ain a detailed design of the DOI drainage option or the
guna option. Details concerning the DOI waste dump slope de-
igth! such as the convex slope toe requirement (DEIS at 1-15,
’22), are not provided. The description of the Laguna -lter-
gtive does not indicate sources and materials of additional
fill to allow protore to be placed above groundwater recov-
slevel. DEIS at 1-15.

;_Even when Anaconda made a detailed information request
I publication of the draft EIS, the Department did not pro-
e-1<‘-‘3equately detailed information. For example, the
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computer tapes, which contained the base mapping, were incor-
rect and virtually unusable. Data for the post-rec.amation
mapping, necessary to verify the BLM volumetric calculations,
was never provided. The design maps provided were sloppy and
did not have coordinate systems. The volumes in the cost and
volumes report were inaccurate and inconsistent. The cost es-
timates were extremely rough and the underlying assumptions
used to calculate costs were not adequately justified. The
problems in securing and interpreting this data as well as some
of the errors found in this data are detailed in the attached
statement of Fred Kelsey.

The response to Anaconda's information regquest made it
clear that the DOI alternatives were little more than back of
the envelope concepts when the draft EIS was written. Anaconda
was told that neither the DOI drainage option nor the DOI
headcutting design were "on paper" when Anaconda's request was
made, nearly a month after publication of the draft EIS.

C. Inaccurate Factual Statements About Baseline Condi-
tions.

One of the most significant errors in the description of
the affected environment concerns the Gavilan Mesa highwall.
The draft EIS erroneously assumes that a safety factor of
1.15-1.26 and states that the Gavilan Mesa highwall is "only
marginally stable" (DEIS at 2-21), and later describes it as
"almost certainly unstable.” DEIS at 3-4 These statements, as
demonstrated by the stability data previously submitted by Ana-
conda, are erroneous. Anaconda recently commissioned an addi-
tional study of the stability of the Gavilan Mesa highwall.
That study (Seegmiller 1985) concluded that, even using ex-
tremely conservative assumptions about the strength of the var-
ious rock strata, the safety factor for the highwall exceeds
1.5 and the highwall is definitely stable. Seegmiller state-
ment at 8. Had the EIS team responsible for preparing the
draft properly analyzed the previously submitted stability data
or had they conducted a complete independent analysis, they
would have reached this conclusion. However, no such effort
was undertaken. The Seegmiller study constitutes significant
new information that must be discussed in a revised EIS. 40
C.F.R. § 1502.9(c)(ii).

The radiation section is replete with erroneous state-

ments. The most significant error, the error in t..e
dose-response relationship found by Dr. Hamilton and verified
by Dr. Chambers, is discussed above. Another significant error

is the statement that the total radon release rate is 5,588
Ci/yr. DEIS at 2-36. This rate appears to have be~n calculated
assuming that the entire mine site was emitting radon at a rate
comparable to exposed uranium enriched material (Jackpile sand-
stone). In actuality, only those areas of the mine site
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ng exposed and mineralized Jackplle ndstone emit

hd the total radon release rate is 3206 Ci/yr., or ap-
mately 57% of the release rate reported in the draft EIS.
en greater error was made in calculating the release of
dtive dust: the actual reiease of radioactive dust is
}i742% of that reported by Momeni. The total radon and ra-

1off based on data submitted to, but apparently not cor-
y ised by, the EIS team and their consultants. The

1ton, Chambers and Lowe, and Hersloff studies are also sig-
cant new information that must+ be discussed in a revised

re® The draft contains a number of other erroneous statements
o] ncernlng radiation at the mine site. It incorrectly states
adon exhalation rates and uranium activity. DEIS at 2-4. An-
,'Conda gravimetric readings were erroneously converted to ra-
dlologlcal data. DEIS at 2-36. The draft improperly
‘attributes high gamma readings and radioactive sediment to min-
;1ng activity, which were actually the result of natural
.pre-mlnlng conditions. DEIS at 2-29, 2-32, 2-35. Some of the
‘Pasic radiation information contained in the draft is also in-
correct. The shielding effects depend on soil and gamma ray

".energy and cannot be expressed as a simple percentage. DEIS at

2-31. The draft fails to mention that ingested uranium is
readily excreted. DEIS at 2-31, 2-47. These errors substan-
tially affect the estimates of radiological health effects from
the mine site.

The draft EIS contains numerous misstatements concerning
the current conditions of the waste dumps. The draft errone-
ously identifies areas subject to headcutting (DEIS at 1-15),
because two areas, one south of Y dump and one west of FD3
dump, no longer have a source of water that would cause
headcutting. It also states incorrectly that Anaconda has at-
tempted to armor headcuts. DEIS at 3-22. The draft improperly
concludes that Anaconda's matting and special seeding tech-
niques were unsuccessful. DEIS at 2-14, 2-61. Anaconda has
submitted substantial data in past annual reports that dis-
proves this statement The draft inaccurately describes certain
areas on dump V as slide scars (DEIS at 2-23); these actually
are areas where material was removed by loader to repair nearby
roads. Any conclusion that dump V or other dumps may be
unstable due to these "slide scars" is obviously erroneous.

The draft also contains a number of incorrect statements
about the underground mines, most of which tend *o exaggerate
the hazard from current conditions at the mine. For example,
all underground entries are already barrica.ed, not open. DEIS
at 1-18, 2-26. P-15/17 was never finally approved by the Pueb-
lo of Laguna, was never developed, and is not acccessible, con-
trary to statements in the draft. DEIS at viii, 2-13. The
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description of adit and decline sealirag is inadequate and does
not address H-1, NJ-45 and other unde.yround access points.
DEIS at 1-18. P-13 is submerged and flooded, and therefore not
accessible. DEIS at 2-12. The estimated subsidence at P-10/7
is erroneous because one survey point was set on loose highway
fill and erosion has allowed the survey station to move down-
hill. DEIS at 2-23.

D. Errors In The Analysis Of Environmental Impacts.
1. Radiation

Some of the most critical errors in the draft are errors
in the analysis of the radiological impacts of the no-action
alternative. They include =rrors in calculating the source
term, the dispersion modeling, and the implied dose response
relationship. These errors have been briefly discussed above
and are explained in more detail in the attached statements of
Drs. Hamilton, Chambers and Lowe, and Hersloff.

The draft also presumes to set radiological standards
without any justification. For example, the draft does not in-
dicate any basis for the overall radon limit of 3 pCi/1 and the
building interior limit of .03 WL. DEIS at 1-20. The limit of
two times background level for gamma radiation has no rational
foundation when applied as a blanket criterion over the entire
minesite because natural background varies over an extremely
broad range at and around the mine site. DEIS at 1-20.

The draft also fails to .evaluate the radiological impact
of the Laguna alternative. The Laguna plan originally envi-
sioned placing protore below the groundwater recovery level,
but was revised to place the protore above the groundwater re-
covery level. The draft contains no analysis of the ra-
diological impacts of this approach. DEIS at 3-12.

2. Volumetric And Reclamation Cost Estimates

The volumetric analysis in the draft EIS erroneously con-
cludes that there is virtually no difference in the amount of
material to be moved under the Green Book, DOI, and Laguna al-
ternatives and that the reclamation cost of those alternatives
varies less than $3.3 million. DEIS at 1-35. Morrison-
Knudsen, based on far superior data and methods, has determined
that nearly 27 million cubic yards m.re would be moved under
the Laguna plan and 5-10 million cubic yards more would be
moved under the DOI alternatives. The difference in reclama-
tion cost would be about $27 million between the Green Book and
the Laguna plan, $7 million between *+he Green Book and the DOI
drainage alternative and $3 million between the Green Book and
the DOI monitor alternative. Thus, the Department has
underestimated the incremental cost of the DGI monitor, DOI
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hage, and Laguna alternatives oy 93%, 380%, and 827% re-
ctively.

The methods used by BLM to make volumetric calculations
estimate reclamation costs are inadequate, fail to conform
¥oitommonly used and accepted industry practices, and are infe-
i to the methods used by Anaconda and its consultant

= rison-Knudsen.

When Anaconda first reviewed the draft EIS, we immediately
ticed that there were substantial volumetric and cost errors
h respect to the i:reen Book and that the small difference in
lamation costs between various alternatives was totally un-
listic. Anaconda initially hoped to identify the source of
He errors and genera*te accurate volumetric and cost estimates
‘or‘DOI and Laguna alternatives from DOI background documenta-
:tion for its estimates. When this information was requested,
Hé EIS team could produce little more than a largely
‘undecipherable computer tape containing topographic data and
crude cost and volume calculations. Anaconda spent nearly four
I months attempting to secure, decipher and correct the BLM
rtopograp‘nlc data. Kelsey statement at 1-3.
Jﬁ'” Although Anaconda was able to 1dent1fy a lot of the errors
in the topographic data, it could not be used to generate
accurate volumetric and cost estimates for the various alterna-
tives because of these errors and because BLM has never provid-

‘'ed the post-reclamation topographic data requested. Kelsey
statement at 3-4.

In order to secure accurate volumetric and cost estimates,
‘ Anaconda retained Morrison-Knudsen. Morrison-Knudsen based its
ki 2 | volumetric estimates on surveyed topographic data, which is far
E | superior to the computerized data drawn from aerial photography
: used by BLM. It then developea costs based on sophisticated
studies of equipment needs, haulage routes, and scheduling.
Boyd statement at 4-7. No such studies were performed by BLM.
The methods and procedures used by BLM to analyze these criti-
cal components of reclamation cost estimates are inadequate and
do not conform to generally accepted industry practices. Boyd
statement at 6. As indicated above, the BLM methods resulted
in wholly erroneous volumetric and reclamation cost estimates.

3. Highwall Stability

The draft EIS erroneously states that the Gavilan Mesa
highwall will fail if buttressed according to the 1982 Green
Book plan. DEIS at 1-14, 1-26, 3-1. The Seegmiller data and
his recent analysis indicates +hat the wall is stable even if
left unbuttressed. Seegmiller statement at 7. The safety fac-
tor exceeds 1.5, which means that there is approximately one
chance in a thousandé that the highwall will fail during the

10-24
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next 100 years. Seegmiller statement at 7. If buttressed in
accordance with the 1982 Green Book, the safety factor would
increase to 1.6. The DOI proposal would further increase the
safety factor by changing the highwall profile. However, as
Seegmiller indicated, the wall is definitely stable and the
buttress and profile change are neither necessary nor justi-
fied. Seegmiller statement at 7-8.

The change in the Gavilan Mesa profile proposed by DOI and
the Laguna is infeasible. DEIS at 1-14, 3-7, 3-8. The modifi-
cation would result in substantial danger to workers.
Seegmiller statement at 11. It would also be extremely diffi-
cult and costly to accomplish because it would require small
equipment working in very confined areas. Id.

This profile change is not justified by the possibility of
falling rock. Rock that topples from the highwall is likely to
fall on the closest bench. Even if it reached the bottom of
the highwall, that area is not occupied and is relatively
unaccessible. Raveling of rock from the highwall is gradual
process and is not a catastrophic event.

The draft misleads the reader into believing that the
Laguna proposal may significantly reduce safety risks from the
North and South Paguate highwalls. DEIS at 1-14, 3-7. The
highwalls do not pose any significant hazard. They are defi-
nitely stable. The risk of injury from falling rock is ex-
tremely low. The risk of falling from the highwalls is not
specified in the draft but is clearly extremely low: no one
has fallen off any of the highwalls during the thirty years of
mine operation. Furthermore, the highwalls are similar to nat-
ural cliffs in the area and they pose not more hazard than
these natural conditions.

4. Waste Dump Stability

The draft EIS assumes that waste dump material cohesion
will decrease to zero. DEIS at 3-9. The Seegmiller analysis
demonstrates that this assumption is wrong. Seegmiller state-
ment at 12-14. Thus, the conclusion in the draft that most of
the waste dumps will fail if modified in accordance with the
1982 Green Book plan is incorrect. Id.

The draft is also inconsistent in its treatment of cohe-
sion. It assumes no cohesion for our waste dump design, but
assumes cohesion on the DOI buttress for the Gavilan Mesa
highwall. Seegmiller statement at 11.
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5. Erusion

The draft EIS estimates that, under the 1982 Green Book
plan, 27 tons of radioactive Uj0g5 will enter streams due to
surface sheet erosion. DEIS a% §-36. This is completely inac-
curate. All protore will be put in closed basin pits. The re-
maining Jackpile Sandstone that could erode from waste dump
slopes has very little mineralization and certainly less than
the .02% U308 mentioned in the draft. DEIS at 3-37.

1r.2 draft exaggerates greatly the sediment yield to
streams from erosion under the 1982 Green Book plan. DEIS at
3-36. Much of the eroded soil will not enter streams because
the slodes drain to closed basins. DEIS at 3-36.

The draft substantially underestimates erosion problems
under the DOI and Laguna plans. First, the draft inaccurately
estimates the sediment yields caused by draining pit areas into
the streams under the DOI drainage option. DEIS at 3-38. Sec-
ond, the DOI drainage design concentrates runoff and the drain-
age channel could incize into protore materials placed in the
pit, transporting radioactive material into the streams. DEIS
at 3-38. The draft fails to assess this risk. Third, the DOI
headcut armoring design is susceptible to undercutting and
failure, which the draft fails to discuss. DEIS at ix, 3-34,
3-35.

Finally, the draft overstates the advantages of the longer
flatter dump slopes proposed by DOI over the short, slightly
steeper, dump slopes proposed in the 1982 Green Book. While
Anaconda has adopted the DOI waste dump approach in the 1985
plan, it has done so primarily to avoid controversy on this
point. The draft exaggerates the problemg associated with the

terracing proposed in the Green Book and is thus inaccurate.

6. Revegetation

The draft EIS erroneously assumes that an area achieving
70% success after 3 years of monitoring will not continue to
improve. DEIS at 3-42. The 70% success criterion is a bond
release criterion, not an estimate of ultimate revegetation
success. Both Drs. Keammerer and Ludeke believe, based on
their analysis of revegetation data collected on site, that the
revegetated area. will exceed 90% of the native reference areas
within 5-10 years if the 70% success criterion is met within 3
years. Keammerer statement at 1-2; Ludeke statement at 3-5.

The CSA method of analysis proposed by the DOI alterna-
tives is inappropriate for measuring revegetation success at
the Jackpile Paguate mine. It measures changes in relative im-
portance of species in vegetation that reached climax hundreds
of years ago: under such circumstances, those changes may
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indeed indirate vegetation problems. However, in a subclimax
area or an area that has recently reached climax vegetation,
changes in the relative importance of species are normal and do
not reliably indicate vegetation problems. Keammerer statement
at 4-6.

The vegetation parameters suggested by the DOI proposals
are improper or duplicative. For example, foliar and basal
cover are parallel analyses of plant development. DEIS at
1-20, 3-42. Inclusion of both as vegetative parameters or in-
dicators of revegetation success is duplicative. Similarly,
.he vegetative parameters chosen (ix, 3-42) do not measure di-
versity, which the draft suggests is a criterion of
revegetative success. A 90% comparability criterion does not
zssure any greater diversity than a 70% criterion.

7. Procedures

The format and procedures followed in preparing the draft
EIS have limited its effectiveness as a decisionmaking tool and
as a means to solicit intelligent public comment. The draft
EIS failed to identify a preferred alternative, rendering it
difficult for the public to focus comments. The draft EIS does
not contain any cost/benefit analysis and does not even quali-
tatively analyze the incremental costs and benefits accruing
from various features included in each alternative. While such
analysis is not uniformly required, it would greatly facilitate
a rational choice of alternatives in this matter.

VI. CONCLUSION

Anaconda requests that the draft EIS on the Jackpile
Paguate Uranium Mine Reclamation Project be withdrawn,
rewritten and republished in draft form for public comment. We
believe that the current draft is inadequate as a matter of
law. It is neither a reasonable tool for decisionmaking nor a
sufficient basis for intelligent public comment on the alterna-
tives. The draft fails to seriously consider the no-action al-
ternative, does not consider an adequate range of alternatives,
and contains a substantial number of crucial factual and
analytic errors. These deficiencies alone necessitate publica-
tion of a new draft. In addition, a revised draft should be
published to incorporate significant new information provided
by Drs. Hamilton, Chambers and Lowe, and Hersloff regarding ra-
diation, b,y Dr. Seegmiller regarding stability of the Gavilan
Mesa highwall and by Morrison-Knudsen regarding volumetric and
reclamation cost estimates. Finally, a revised draft should be
prepared to analyze the environmental impacts of the 1985 Mul-
tiple Lané Use Reclamaticn Plan submitted today.
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~he 1985 Multiple Land Use Reclamation Plan represents an
state-of-the-art approach to reclamation of the
Jackpile Paguate mine. It will provide multiple land uses

including grazing, water resource development, fish and
wildlife habitat, recreation, and future mine use. The plan
deserves serious analysis and consideration by the Department

of the Interior.

innovative,




STATEMENT OF ﬁ
DR. LEONARD D. HAMILTON A
My name is Leonard D. Hamilton. I am currently, and have;g
been since its inception, the Head of the Biomedical and Envi-

ronmental Assessment Division in the National Center for the

Analysis of Energy Systems at Brookhaven National Laboratory.
The Biomedical and Environmental Assessment Division at

Brookhaven National Laboratory is an interdisciplinary group

that assesses the health and environmental impacts of all ener-

gy sources from exploration to end-use. I am considered to be

an expert on the health effects of ionizing radiation. My pro-

fessional qualifications and experience are summarized in At-

tachment A. The views expressed in this statement are my indi-

vidual views and do not necessarily represent the official
views of Brookhaven National Laboratory.

At the request of Anaconda Minerals Company, I reviewed
| the radiation impact analysis contained in the Draft Environ-

”G mental Impact Statement (DEIS) for the Jackpile-Paguate Uranium

Mine Reclamation Project and the 1983 background report pre-

|
i
fﬁ pared by Momeni, et al., entitled “"Radiological Impact of
! Jackpile-Paguate Uranium Mines -- an Analysis of Alternatives
| of Decommissioning." Argonne National Laboratory, Argonne,
Illinois, ANL/ES-131 ("the Moméni report").
The analysis of radiological health impacts summarized in

the draft EIS is essentially based on detailed evaluations

given in the 1983 Momeni report. The DEIS analysis is fatally

TR TR

flawed because the 1983 Momeni repcrt contains serious

T
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srtific errors. These errors are of such size that the sec-
dealing with radiological health impacts in the DEIS must
I am confident that once these

»ys are drawn to the attention of the Division of Environ-

tal Research, Argonne National Laboratory, the 1983 Momeni

The most egregious error in the DEIS and 1983 Momeni re-
‘4§fr£ is the gross overestimate of radiation-induced cancer mor-
aliLy. The report predicts that, under the no-action alterna-
ive, there would be between 95 and 243 radiation-induced
:;ancer deaths in the regional population over 90 years. This
-éstimate immediately appeared unreasonable to me in light of

1/

fhe low levels of radiation reported at the mine site.=

Given the discrepancy between the low levels of radiation
reported and the cancer mortality predicted, I focused my at-
tention on the methods used by Dr. Momeni to estimate the
health effects from a given amount of human exposure (i.e., the

dose-response relationship) and to a lesser extent on how radi-

ation release rates and human exposure (i.e., dose) were esti-

.
ﬁ.
?

mated. I found significant errors in both of these aspects of

his methods.

1/ Furthermore, the Momeni report predicts that the leading
Causes of mortality would be leukemia and genito-urinary can-
cer. This is totally unrealistic because the primary exposure
from the site is inhalation of radon and radioactive
particulates. If that exposure were sufficient to cause can-
cer, it would primarily cause lung cancer and bone cancer, cer-
tainly not leukemia or genito-urinary cancer.
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In summary, the dose-response calculations quoted in the
DEIS are in error by at least a factor of 100, so that the
health risk from the mine is grossly exaggerated. The DEIS
does not explain or Justify the radiation source estimates, the
eéxposure calculations, or the dose-response relationships in
the analysis.

ERRORS DETECTED IN THE IMPLIED DOSE-RESPONSE RELATIONSHIP

USED BY MOMENI

The most significant error arises from Momeni's attempt to
translate dose estimates into estimated potential mortality as
a result of radiation-induced cancer. To accomplish this task,
Momeni used a computer code he developed, known as the "Poten-
tial Radiation-Induced Biological Effects in Man ("PRIM") code.
The PRIM code purports to estimate potential mortality as a re-
sult of radiation-induced cancer on the basis of the total ra-
diation doses from exposures to mine emissions using the
dose~-response relationships recommended by the National Academy
of Sciences in BEIR III (NAS 1980) for both the absolute risk
and the relative risk models. (1983 Momeni report at 4-7.)
However, I have examined the dose-response relationships im-
plied in Momeni's work and have found that they are wholly in-
consistent with those in BEIR III.

The overall dose-response relationships implied in DEIS
and in the 1983 Momeni report are about two oréers of magnitude
higher than those of BEIR IIT report (NAS, 1980). The origins

of these errcrs are actually cifficult to discern from the
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information proQided by the 1983 Momeni report, the computa-
tions given therein, and references to PRIM cited in the re-
'pbrt.g/ But, perhaps the easiest way to determine the implied
dose-response relationship used by Momeni in PRIM is to compare
the annual effective collective dose equivalent [70y] commit-

ment 200 person-rem/y (derived from DEIS at 3.23 and the 1983

Momeni report at 3-4) with the annual excess deaths.i/

2/ Momeni, M.H. 1983b cited in the 1983 Momeni report (1983)
Tp. 4-16) was available for review. Momeni, M.H. 1983a "Poten-
tial Radiation - Induced Radiological Effects in Man -- Version
3," Argonne National Laboratory, cited in the 1983 Momeni re-
port (p. 4-16) as in preparation has apparently never been com-
pleted and was unavailable for review. In addition I received
two other papers by Momeni on this subject: Momeni, M.H.,
Dungey, C.E., and Roberts C.J. "Analysis of Atmospheric Path-
ways of Exposure at Jackpile Mine" presented to the Canadian
Nuclear Society International Conference on Radiocactive Waste
Management, Winnipeg, Manitoba, Canada, September 12-15, 1982,
ISBN D-919784-01-01 and Momeni, M.H. "Analysis of Potential
Radiation-Induced Genetic and Somatic Effects to Man from Mill-
ing of Uranium" presented to International Radiation Protection
Association, 6th International Congress, Berlin, May 2-12,
1984. None of these papers provide the information necessary
to pinpoint the exact source of the errors in PRIM or in the
1983 Momeni report; none discuss or explain the errors and
anomalies identified in this statement.

3/ Puring the 5-year period about the 85th year, total popu-
lation is changing by only 0.2% per year (487.7x - 483.6k /
483.6k / 5 y period) from Table 4.9, p. 4-15 in the 1983 Momeni
report. This is not very much. 85 years is time enough for
some sort of steady-state to have been established:; certainly
the error in assuming so is not two orders of magnitude.
Therefore, we expect the excess mortality rate in the 85th year
to be related simply to the annual effective dose equivalent
commitment.

The number of radiation-induced cancer deaths in the
5-year period labelled "85" is given (table 4.9) as 11.2 (abso-
lute model) and 36.5 (relative model). On an annual basis this
is equivalent to 2.38 (absolute) and 7.3 (relative)
radiation-induced cancer deaths.
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The implied dose response is:

Absolute Risk model -- 2.38 deaths/y + 200 rem/y =

1.2 E-02 cancer deaths/rem = 12,000 deaths/million

person-rem.

Relative Risk Model -- 7.3 deaths/y =+ 200 rem/y =

3.7 E-02 cancer deaths/rem = 37,000 deaths/million

person-rem.
These values are about 100 times what they should be if one is
using a linear no-threshold model. For example, EIR III
contains values of 158 per million person-rem for the absolute
risk model and 403 per million person-rem for the relative risk
model. (Table V-4, p. 147, NAS 1980.)

Confirmation of this overestimate by the PRIM code of the
BEIR III doée-response relationships can be found by examining
in detail two types of cancer, specifically the DEIS's absolute
risk model prediction for leukemia and relative risk model pre-
diction for lung cancer. The implied leukemia dose-response
coefficient is 0.102 leukemia deaths per rem (1.66/16.2), three
orders of magnitude too high.ﬁ/ The implied dose-response co-
efficient is 0.065 lung cancer deaths per rem effective dose,

/
more than two orders of magnitude too high.é’

2/ Calculations using various kinds of lung dose are less
straightforward. Exposure of the bronchial epithelium to radon
daughters is generally expressed in terms of working-level
months (WLM) and risk coefficients are generally expressed in
WLM. These exposures and risks are not easily converted to

footnote con't.
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After my review was completed, I became aware of an evalu-
ation of the PRIM code made independently in April 19s3 by

pr. M. Ginevan and Dr. J. Puskin, Health Effects Branch, Divi-
sion of Health, Siting and Waste Management, U.S. Nuclear Regu-
latory Commission, using a different method but coming essen-
tially to the same conclusion [see Appendix B for copy of this
analysis]. From Table 3.13 the 1983 Momen. report, they
_roughly inferred that the total population dose is about 400
person rem/year, or about 1 mrem/person/year. BEIR III shows
that 1 rem/year results in 4,757 excess fatal cancer (all forms
of cancer) per million persons using the absolute projection
model and 11,970 using the relative risk projection model.

(NAS 1980, Table V-22, p. 209.) Thus, if the PRIM model func-

tioned correctly, it should yield roughly 2.5 radiation-induced

footnote con't.

units of rem for combination with effects due to dose to the

pulmonary lung and whole body. (I have conservatively assumed
that "whole body" dose refers to uniform gamma irradiation of
all organs which adds to other specific organ doses. Limited

discussion of the validity of these doses as estimated Dby the
UDAD code is given below in the section "PROBLEMS WITH MOMENI'S
USE OF THE UDAD CODE.") However, in keeping with the spirit of
doing an order-of-magnitude check, one can simply use the bron-
chial epithelium weight of 0.06 used in ICRP-32 (1981).

The committed doses to the bronchial epithelium, pulmonary
lung, and whole body are 122.0, 30.8, and 94.3 person-rem/year
respectively as given in the Momeni report. (Momeni, et al.
1983 at 3-44). Weighting these doses by 0.06, 0.12, aond 0.12
yields 7.3, 3.7, and 11.3 respectively, or a total of 22.3
person-rem/year effective dose equivalent. The relative risk
model, S5-year period lung cancer deaths about the 85.h year is
7.2 (the 1983 Momeni report at 4-13), or 1.44 lung c ncer
deaths/year.
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cancer deaths using the absolute risk model and 6 using the
relative risk model, instead of the values of .6 and 243.2
cancer deaths reported in the 1983 Momeni report (Tables 4.7
and 4.8), and the 95 and 243 cancer deaths reported in the
DEIS. (DEIS at 3-25.) The total population dose inferred by
Ginevan and Puskin presented an unweighted total of the
organ-rem/yr. If these figures had been weighted, as I have
done in this analysis, their numbers would be even closer to my

estimate.

PROBLEMS WITH MOMENI'S USE OF THE UDAD CODE

Momeni used another computer code he devised to calculate
exposure rates and doses. This code is known as the "Uranium
Dosimetry and Dispersion" (UDAD) code (Momeni, et al.
NUREG/CR-0553, ANL/ES-72 1979). The UDAD code has been heavily
criticized as significantly and irreparably deficient. It was
promptly replaced by the Nuclear Regulatory Commission with an-
other computer program known as MILDOS. ("MILDOS - a computer
program for calculating environmental radiati.n doses from Ura-
nium Recovery Operations," NUREG/CR-2011 PNL-3767 1981.)

In my opinion, the UDAD code was never properly validated.
In a comparison of theoretical predictions and measured radon
daughter concentrations as a step towards validation of the
UDAD code, Momeni and Zielen (1982) claimed trat Gaussian dis-
persion methodology incorporated in the UDAD code can rea-

sonably predict long-term averages of both raden concentration
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and working level. The paper itself does not support this con-

lieclusion. If background levels had been . :asured closer to the
‘site for the full year, and subtracted from the three station

measurements, the concentration and working levels for two of

. A
the three stations would look like witite noise (i.e., consis-

tent with no excess radon) though one station might still be

_statistically significant. I more important point is that

monthly source strengths are free variables. What this means
is that the source term is not measured and then- the predicted
value of concentrations checked against measurements; rather
the source terms are adjusted for the best match of predicted
and actual concentrations. The authors actually state [Momeni
and Zielen 1982, p. 294]:

"The best value for Q [the source term] is

that which minimizes the difference between

the predicted and measured concentrations.”
When this is done, the code is being calibrated and adjusted to
a particular site, not validated.

Furthermore, in reviewing the doses to individual organs
predicted by tﬁe UDAD code, I noted sgveral errors. First, it
is difficult to understand how, considering their anatomical
proximity, there can be an external ground and cloud radiation
dose to the small intestine, but apparently none to the stom-
ach, upper or lower large intestine. Similarly, the total dose
commitments from these exposures are estimated to be approxi-
mately 100 times greater to the small ‘ntestine than to the
stomach, upper or lower large intestine. (1983 Momeni report

at 3-45, 3-46.)
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Other biological anomalies include the fact that, in the
respiratory tract, the highest dose is reportedly received by
the nasopharynx (1983 Momeni report at 3-41, 3-42), even though
doses in this region are thought to be negligible as most of
the cells are beyond the range of alpha particles. It would
appear that the dose to the nasopharynx in the UDAD code in-
cludes a function simi.ar to that used for its ingestion of ra-
dionuclides. The 1983 Momeni report (Table 3.10, at 3-41)
which gives the dose from radon to the bronchial epithelium in
over mrem/yr and in Working Level Months (WLM) the ratio of
mrem/yr to WLM is not a constant, but varies considerably.

This indicates that the code is not correct because the rela-
tionship between mrem/yr and WLM should be constant for a given
individual or group.

It must also be noted that the dispersion part of the UDAD
code significantly overestimates exposure of individuals. The
magnitude of the overestimate can be demonstrated by comparing
the results of UDAD predictions of radon emissions to actual
measurements of radon emissions from the Anaconda Bluewater
uranium mill. Momeni and Zielen (1982) calculated a source
term for the Anaconda uranium mill of 194 pCi/mzs from the main
section of tailings based on the UDAD dispersion model and mea-
sured concentrations at monitoring stations. (Table 4). How-

ever, information collected by EPA indicates that the actual

source term is 310 pCi/m3.6/ Therefore, UDAD predicts a given

6/ The EPA Draft Environmental Impact Statement for Standards
for the Control of Byproduct Mat ials from Uranium Core Pro-

footnote con't.
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concentration at a monitoring station from an estimated source
term much smaller than the actual source term, which means that
the UDAD is overestimating dispersion by a factor of 1.6

(310/194).

ANALYSIS OF ACTUAL RADIOLOGICAL HEALTH RISK

Before presenting the results of our estimates of the
health risks for the regional population and for the most ex-
posed individuals, I will make several observations on the con-
servatism of dose-response relationships I have used to calcu-
late the actual radiological health risk associated with the
mine site, if left totally unreclaimed. My analysis of actual*
radiological health risk also uses the radiation sources, expo-
sures and doses presented in the DEIS and the 1983 Momeni re-
port despite reservations about their accuracy.

Both the low radiation doses and dose rates from natural
background radiation, and the even lower doses and dose rates
due to release of radon from sites of former uranium mining ac-
tivities such as the Jackpile-Paguate uranium mine, are much
lower than those for which there are data on adverse health ef-
fects. However, there is a general agreement that an upper

boundary of risk can be estimated by assuming that population

footnote con't.

cessing shows a radium concentration of 620 pCi/g for this
milling site. EPA 520/1-52-022 DEIS at pp. 3-6). Assuming
emissions_of 0.5 pCi/m“s er pCi/g yields radon emissions of
310 pCi/m®s.
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dose and tumor inc _.tions observed at higher doses and dose
rates can be extrapolated down to low doses and dose rates.
This is commonly referred to as the "linear no-threshold (LNT)
hypothesis". It assumes that there is no threshold below which
exposure to radiation produces no possibility of adverse health
effect: further it assumes that probability of an adverse ef-
fect is directly proportional to dose. The LNT hypothesis is
known to be incorrect for several health effects for which ex-
perimental evidence has demonstrated that indeed there is a
dose below which the effect does not occur. Among these are
cataracts, impaired fertility, and abnormal fetal development
(BEIR III NAS 1980 pp. 477-514).

For many other health effects (e.g., genetic defects and
cancersj, a threshold dose has yet to be demonstrated. This is
not to say that a threshold does not exist. To the contrary,
thresholds are likely because of the cellular repair mechanisms
that tend to oppose radiation effects. rRepair mechanisms are
effective evén against high linear energy transfer ("LET") ra-
diation (such as the alpha particles emitted by radon-222 and
some of its daughters), although thé magnitude of the reduction
of carcinogenic effects is often found to be smaller than with
low-LET radiation (UNSCEAR, 1977). 1In the region of low cumu-
lative dose at low dose rates for which cell-killing is not a
factor, the assump*ion of a linear (e.g., one-hit),
non-threshold {(e.g., no-repair) risk model provides the most

conservative, that is protective, approach to setting
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standards. ™™ere are no known biological mechanisms which
would produce "supra-linearity” (i.e., low doses or low dose
rates would be more effeétive in inducing cancer on a unit dose
basis than high doses or high dose rates) nor is there any
credible epidemiological evidence to indicate their éxistence.
Analysis of all uranium miner epidemiological data in the cumu-
lative exposure region O to 100 WLM yields a risk coefficient
nc greater and possibly less than the value derived using the
full data set. When very high dose rates are involved, due to
a cell-killing effect which removes potential cancer cells,
care must be taken when applying the model. BEIR III [NAS
1980, p. 140] may be referring to this pitfall in data analysis
when they state the linear, no-threshold model may
underestimate risk for high-LET radiation. The linear hypothe-
sis is thus still conservative for high-LET radiation associ-
ated with radon.

The upper boundary risk estimate for the regional popula-
tion over a 90-year period (using the linear no-threshold as-
sumption for the dose-response relationship and the radiatiodn
sources, exposures and doses given in the DEIS and 1983 Momeni
report) gives a total excess cancer mortality of 3. Adjusting
this figure for the average 70-year life expectancy in the re-
gion gives an individual lifetime risk of radiation-induced
cancer of 6.5 x }0_6. This is an extremely small, indeed a
miniscule risk. 1In reality, bear in mind that the upper bound-

ary estimate of 3 additional cancer deaths over 90 years 1is
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just that, a statistical estimate based on summating this tiny
risk to hundreds of thousands of people over 90 years. The
odds are more than 100,000 to 1 that during these 90 years each
individual will die of some cause other than that of cancer in-
duced by residual radiation from the mine-site. Since the com-
monest things occur most often, this is in fact what will hap-
pen.

According to preliminary review by SENES Consultants Ltd.,
Willowdale, Ontario, Canada, August 1985, the Anaconda Minerals
Company 1985 Multiple Land Use Reclamation Plan for the
Jackpile-Paguate Mine would reduce the particle and radon
source term to approximately 15% and 60% of the no-action val-
ues. From an analysis made on the effect of such a reduction
on the estimate of individual excess cancer mortality rate per
year and lifetime for the most exposed individuals around the
site at Paguate [see below], one might reasonably estimate that
such reductions might lower the lifetime risk by roughly a fac-
tor of 3. This would result in a risk to the entire regional
population over a 90-year period of approximately one
radiation-induced cancer death.

Moreover, if this tiny risk to the regional population
were adjusted to take into account the overestimation of the

source terms -- radon and airborne particle releases —-- in the

10-37

Momeni 1983 report that was reported by Hersloff (1985) and for

the overestimates I have mentioned in the UDAD code, this would

reduce the risk still further. So that in reality, the
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radiological health risk from the mine would become a small
fraction of the risk that one ordinarily encounters from varia-
tions of natural background radiation when one travels as lit-

tle as 5-10 miles.

COMPARISONS OF INDIVIDUAL HEALTH RISKS WITH OTHER RISKS
ENCOUNTERED IN EVERY DAY LIFE

The upper boundary individual lifetime risk of cancer for
an individual in the regional population from radiation expo-
sure under No Action Alternative conditions (6.5 x 10-6) is
about 1.5% of the risk from cosmic rays of living in Denver,
Colorado compared to New York or 1.5% of the risk from radia-
tion of living in a masonry rather than a wood building. In
other words, both the latter are approximately 70 times riskier
than living within 50 miles of the Jackpile-Paguate mine. An
alternative perspective is given by considering the time neces-
sary to accumulate a one in a million risk of death from the

indicated cause living in the United States:

Motor vehicle accident 1.5 days
Falls . & days
Drowning 10 days
Fires 13 days
Firearms 36 days
Living in Denver

(due to cancer from cosmic rays) 2 months
Electrocution 2 months
Tornados 20 months
Floods 20 months
Lightening 2 years
Animal Bite or Sting 4 years

Living within 50 miles of

Jackpile-Paguate mine

under No Action Alternative 11 years
after 1985 Reclamation Plan completed 33 years
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HEALTH RISK FOR MOST EXPOSED INDIVIDUALS

From the Momeni 1983 report it appears that Paguate is the
location near the Jackpile-Paguate site with the highest dose
and therefore where individuals would be at the maximum risk.
It was not possible to discern from the DEIS nor Momeni 1983
what portion of the 70-year individual dose commitments from
inhalation and ingestion would be from high-LET (a-particles)
as opposed to low-LET radiation. Probably a large proportion
of the estimated dose would be due to a high-LET radiation.
However, to be conservative in the health risk estimates, I
have assumed that all the inhalation and ingestion dose is due
to high~LET radiation and made no correction for the fact that
part would be low-LET radiation. Since the external radiation
—-— ground and airborne -- is low-LET gamma radiation, and since
this is given at low doses and low dose rates, I have applied a
dose-rate reduction effectiveness factor of 2.5 for reduction
of the carcinogenic effectiveness of external low-LET radiation
from the Jackpile-Paguate site. This reduction factor for
low-LET radiation is based on 1977 UNSCEAR, BEIR III, P. 147
and NCRP Report No. 64 (1980). From these reports it is clear
that the actual risks at these low doses and low dose rates
could in reality be zero, so that one can still describe the
lifetime risk of excess cancer to the most exposed individual
at Paguate of 1.13 in 10,000 as representing a reasonably con-

servative upper limit of risk. See Attachment C.
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The individual lifetime risk of cancer in the most exposed

- |I"individuals at Paguate under No Action Alternative conditions

of 1.13 x 1074 is roughly the same as the lifetime risk of
dying by:
) - electrocution

- falling off a building

- being hit by a falling object

- accidental drowning

- living in Denver for lifetime
(due to cancer from cosmic rays)

Analysis of the effect of the reduction of the particle
and radon source terms to 15% and 60% of the No Action Values
as a result of the implementation of the Anaconda Minerals Com-
pany 1985 Multiple Land Use Reclamation Plan for the
Jackpile-Paguate mine indicates that the result that the life-
time risk would be reduced from 1.13 x 10~4 to 3.85 x 107°.
This conclusion does not take into account overestimation of
the source terms and overestimates in the UDAD code.

In summary, the 1983 Momeni and the draft EIS drastically
overstate the radiological health risk associated with the No
Action Alternative for the regional population. The actual
risk is miniscule and would be vanishingly minute after the im-
plementation of 1985 Multiple Land Use Reclamation Plan for the
Jackpile-Pagquate mine. Even the estimated risk to the maximum
exposed individuals at Paguate is small and would become even

smaller after the proposed reclamation.
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ATTACHMENT A

DR. L. D. HAMILTON

PERSONAL QUALIFICATIONS

My name is Leonard D. Hamilton. My address is: ¢ Childs Lane,
Setauket, New York, 11733, 1 am, among other responsibilities, Head of
the Biomedical and Environmental Assessment Division in the National
Center for Analysis of Energy Systems at Brookhaven National Laboratory,
Associated Universities, Inc., Upton, New York, 11973. The Biomedical
and Environmental Assessment Division is Jjointly sponsored by the
Department of Energy and Environment and Medical Department at
Brookhaven. The Biomedical and Environmental Assessment Division (BEAD)
aims at developing a realistic assessment of biomedical and environmental
effects of energy production and use. All forms of energy, including
electric power generation using fossil fuels, hydro, nuclear, and new
technologies, are assessed. The Biomedical Environmental Assessment
Division was the lead group in the Health and Environmental Risk Analysis
Program, Human Health and Assessment Division, Office of Health and
Environmental Research, Office of Energy Research, U. §S. Departmept of
Energy, assessing the health and environmental effects of energy
production and use and among other responsibilities was charged with
producing a comparative health and environmental effects assessment of
the different energy systems. The Biomedical and Environmental
Assessment Division also has substantial support from the U.S.
Environmental Protection Agency and was the lead group for assessing the
health effects of complex technologies. The Division is designated a
World Health Organization and United Nations Environment Programme [WHO &

UNEP] Collaborating Centre for, the Assessment of Health and Environmental

Effects of Lbnergy Systems.



1 have been involved in assessing the risks of radiation for man for

~7 years, specifically the health effects of nuclear energy for electric
power generation for 22 years, and the assessment of the comparative
health effects from varidus energy sources, for the past 10 years. The
Biomedical and Environmental Assessment activity formally 'began in July,
1973; for the past and present year our level of effort is 204 man-months
aonually.

I received my Bachelor of Arts in 1943 and qualified in medicine
from Oxford Umiversity in 1945. 1 am a registered medical practitioner
in the United Kingdom and licensed physician in New York State. After
several positions in University hospitals, which included a position as
Resident Medical Officer at the Radiotherapeutic Centre, Addenbrooke’'s
Hospital, Cambridge, during which time I was concerned with the
management of cancer patients undergoing treatment with radiatiom, I
proceeded to research at Cambridge University on histological studies of
the mechanism of the action of therapeutic doses of ionizing radiation
for which I received mwy Ph.D. in experimental pathology in 1952. 1In the
meanwhile, in 1951, 1 had received my Doctor of Medicine degree from
Oxford; this is a senior medical qualification in the United Kingdonm,
roughly equivalent to Diplomate in Internal Medicine in the United
States. 1 am also a Diplomate of the American Board of Pathology
(Hematology).

From 1950-1964 1 spent 14 years on the research staff of the
Sloan-Kettering Institute for Cancer Research and on the clinical staff
of Memorial Hospital in New York being Associate Member and Head, Isotope
Studies Section at the Institute and Assistant Attending Physician,
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Department 6£ Medicine at Meworial. During this time 1 was also a member
of the faculty of Cornell University Medical College and a Visiting
Physician, Cornell Division, Bellevue Hospital. Since then I have
maintained a continuing association with the Sloan-Kettering Institute as
Associate Scientist.

At the Institute my laboratory research was on the molecular
structure of the gemetic material (DNA) and the cells in man concerned
with the immune mechanism. 1 provided the DNA on which the proof of the
double-helical structure of DNA is based, and was onme of the first to
establish the long life of the immune cells in man. My clinical work in
MYemorial Hospital involved research on the treatment of patients
afflicted with cancer and leukemia with new chemical agents and also with
new applications of radiation therapy.

In 1964 1 Jjoined the scientific staff of Brookhaven National
Laboratory as Senior Scientist and Head, Division of Microbiology, and
Attending Physician, Hospital of the Medical Research Center. Since 1973
I have been Head of the Biomedical and Environmental Assessment Group
which in 1976 became a Division of the National Center of Analysis of
Energy Systems.

At Brookhaven I continued my laboratory research begun at
Sloan-Kettering. In addition since wmy Visiting Fellowship‘ at St.
Catherine's College, Oxford 1972-73, I have been concerned with placing
all risks in 1life in perspective; and since becoming Head of the
Biowedical and Envi‘ronmental Assessment activity in 1973, particularly
with the assessment of the hazards associated with different energy
sources and their use. Our group has the lead responsiblity to DOE for

-3-



the assessment of health and environmental effects from various energy
systems, and of coordinating such assessments in national laboratories,
uni‘;'ersities and research institutes in the United States.

My interest in the 'risks of radiation for man began with my Ph.D.
work in Cambridge in 1946 and, since DNA and the immune system are prime
targets of radiation damage has coantinued throughout my laboratory
research. 1 was associated informally with the United Nations Scientific
Comnittee on Effects of Atomic Radiation (UNSCEAR) almost since 1its
inception in 1957, served as Consultant, Office of the Under-Secretaries
for Special Political Affairs (UNSCEAR), 1960-62, and was responsible for
the first draft of the somatic effects of radiation in the 1962 report.
“this section covers the effects of radiation in inducing leukemia and
cancer in man. I have reviewed most of the working papers of UNSCEAR
since then. 1 was a member of the National Research Council-National
Academy of Sciences (é;/fSC:-NAS) Committee on Biological Effects of Atomic
Radiation, Subcommittee on Hematologic Effects, 1960-64, the NRC-NAS
Solar Energy Research Institute Workshop, 1975, the NRC-NAS Committee on
Environmental Decision Making, Steering Committee on Environmental
Honiﬁoring, Panel on Effects iHonitoring 1975-76, the NRC-NAS Heal:h
Effects Resource Group, Risk Impact Panel of the Committee on Nuclear and
Alternative Energy Systems (CONAES) 1975-80, the NRC-NAS Panel on the
Trace Element Geochemistry of Coal Resource Development Related to Health
1976-80, and the NAS-NRC Committee on Research Needs on the Health
Effects of Fossil Fuel Combustion Products, 1976-80.

1 was a member of the Mayor's Technical Advisory Committee on
Radiation, New York City, since 1963 until its end, December, 1977 and
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have been a member of the Technical Advisory Committee on Radiation to
the Commissioner of Health of the City of New York since August, 1978.

Since 1972, 1 was a Consultant to the Environment Directorate,
Organization for Economic Co-operation and Development; since 1976 served
as DOE (formerly ERDA) Representative in the U, S. Delegation to the
Environment Committee and U, S. delegate to the Joint Environment-Energy
Steering Group. I was 8 member of the United Nations Environment
Programme (UNEP) International Panels of Experts on the Environmental
Impacts of Production, Trinsportation, and Use of Fossil Fuel 1978, on
the Environmental Impacts of Nuclear Energy 1978-79, on Renewable Sources
of Energy and the Environment 1980, and on the Comparative Assessment of
Environmental Impacts of'Differ‘eAnt Sources of Energy, 1980. 1 was a
member of the Beijer Institute, Royal Swedish Academy of Sciences, UNEP,
and USSR Commission for UNEP International Workshops on Environmental
Implications and Strategies for Expanded Coal Utilizationm, 1980, 1984.

1 am currently a member of the U. S. Department of Health and Human
Services, Public Health Service Centers for Disease Control, National
Institute for Occupational Safety & Health group of consultants advising
on the vepidemiological study of the employe;as at the Portsmouth Naval
Shipyard where an alleged increase in leukemia was reported by Najarian
and Colton in 1978, a Consultant to the United Nations Environment
Progranme on the comparative health effects of different energy sources,
World Health Organization (WHO) Focal Point in the United Nations on
Health and Environmental Effects of Energy Systems, and a Member of the
WHO Expert Advisory Panel on Environmental Hazards.

I have been Professor of Medicine, Departwment of Medicine, Health

Sciences Center, State University of New York ‘at Stony Brook, New York
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since 1958 and 1 am currently a member of the American AssociationAfor
Cancer Research, American Soclety for Clinical Investigation (emeritus),
American Association of Pathologists, Inc., ﬁhe Harvey Society, and the
British Medical Association.

1 have pudblished more than 150 scientific papers, including many

reports assessing the hazards of various energy sources.
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ATTACHMENT B

April 25, 1983 (RETYPED FOR PRINTING)

Dr. Michael N. Momeni

Division of Environmental Studies
Argonne National Laboratories
Argonne, Illinois 60439

Dear Dr. Momeni:

At the request of Dr. William Mills we have reviewed the outputs of your PRIM
code as contained in the paper that you gave last January in Albuquerque, and
the radiological impacts assessment of the Jackpile Paguate uranium mines
(ANL/ES 131). While dynamic demographic models may have merit for
radiological impacts assessment, it is our belief that the PRIM code contains
serious flaws and is not useable in its present form.

First, there appears to be a large discrepency between BEIR III and the
outputs of PRIM in terms of the magnitude of the impacts. From Table 3.13 of
ANL/ES 131 we infer that the total population dose is about 400 person
rem/year, or about 1 mrm/person/year. From table V-22 of the BEIR report we
find that lifetime exposure to 1 rem/year results in 4751 excess fatal cancers
per million in the absolute risk case and 11970 in the relative risk case.
Thus your model should yield roughly 2.5 premature deaths for the absolute
risk model and 6 premature deaths for the relative risk model, as compared to
your values of 94.6 and 243.2 deaths, respectively (ANL/ES 131 Tables 4.7 and
4.8).

There are numerous other anomalies in your results. For example, leukemia
made up 72% of the total deaths in the absolute risk model but only 2% in the
relative risk formulation. Similarly, caners of the urinary and sex organs
make up less than 1% of total cancers in the absolute risk model but over 56%
of total cancers under the relative risk model. Such discrepancies cannot be
explained as differences between absolute and relative risk models of the BEIR
report, and are also in conflict with what is known about radiation
carcinogens.

A further observation concerns the results of the leukemia model. Most excess
leukemia in the atom bomb survivors has already occurred. Based on these
nearly complete data it 1s clear that a relative risk model does not fit
leukemia incidence. For this reason, only an absolute risk model for leukemia
was included in BEIR III (see table V 16 and accompanying text in the BEIR III
report). Therefore, if one uses BEIR III one should have only one value for
excess leukemia deaths. You present two which differ by a factor of ten.
Finally, we also find it strange that in Table 3.13 only the stomach, among

the digestive organs, receives any external dose, and that the dose to the
stomach is 100 times greater than to either the large or small intestine.
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Dr. Michale N. Momeni ~2-

We think you should carefully review your code before attempting to write

. documentation for it or using it in other assessments. If, after considering
our comments, you feel that we are correct, you might also wish to inform the
people at the Department of the Interior that the health effects section of
your report is in error. Alternatively, if you feel that we are mistaken in
our evaluation we would be happy to discuss any differences in fact or opinion
which have contributed to our divergent views. In either case we hope that
you find our comments helpful and constructive.

Sincerely,

Michael Ginevan

Health Effects Branch

Division of Health, Siting,
and Waste Management

Jerome Puskin

Health Effects Branch

Division of Health, Siting,
and Waste Management

DIST
SUBJ
CHRON
CIRC

H. RF
JPUSKIN
MGINEVAN
WMILLS

DHSWM:RES DHSWM:RES DHSWM:RES
GINEVAN: jd PUSKIN MILES



¢ i

Y

Estimate of individual excess cancer mortality rate per year at Paguate

[ANL /ES~131, pp.3-41 to 3-43)

Whole Pulmonary Naso- Bronchial Red Ovary Bone Kidney Liver Whole
Lung Lung pharynx Epitheliua Marrow Body
Inhalation 5.24 29,40 28,00 ' 6.66 1,84
Ingestion 10.40 6.68 1.99 1.12
Alrborne external 0.11 0.13 0.09 0.12
Ground external 6.68 7.60 5.23 7.12
N=0.4 for external exposure. Based on BEIR III, p. 147,
Alrborme external 0.04 0.05 0.03 0.05
Ground external 2.67 3.04 2.09 2,85
Sum 2.72 5.2¢ 29.40 28,00 3.09 2.13 17.06 8.52 1.99 4.02
Weight (ICRP 26) 0.12 0.06 0.06 0.06 0.12 0.06 0.06 0.06 0.06 1,00
Effective dose 0.33 0.31 1.76 1.68 0.37 0.13 1.02 0.51 0.12 4,02
effective dose equivalent commitment = 10.25 mrem/y
dose-response = 0.000158 /rem (BEIR ILI Table V-25)

(linear, absolute model)

lifetime =

1.62E-06 risk /year
70 years

1.13E-04 1lifetime risk

NOTES: (a) Radiation induced cancer has not been observed for the testes

(b)

(NIH 1985: 262); however, for the ovaries, risk is uncertain and
has been assigned a weight of 0.06 here.

Neither ICRP 26 nor ICRP 32 consider the nasophyryngeal region
explicitly. Since risk to larynx and nasal sinuses 18 uncertain

fasvsry tnnEe. Arnn .. . -
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10.25
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SUMMARY

In June of 1985, SENES Consultants Limited were retained by
Anaconda Mineral Company to review the radiological impact
analysis of the Jackpile-Paguate reclamation project as described
in the draft Environmental Impact Statement, dated February 1985,
prepared by the U.S. Department cf the Interior, Bureau of Land
Managjement and Bureau of Indian Affairs, (DOI, 1985) and as
described in a report entitled "Radinlogical Impacts of Jackpile-
Paguate Uranium Mines, An Analyses of Alternative of

Decommissioning” prepared by M. H. Momeni et al (1983).
The principal observations arising from our review are:

1) the documentation of the analyses presented in the Momeni
report is incomplete and the Momeni report appears to be

internally incoasistent;

2) the estimates of risk reported by Momeni are too high by
about a factor of 100;

3) the multiple land use plan recently developed by Anaconda
would reduce the dust and radon source terms to about 12%
and 60% of the nn action option. This would correspondingly
reduce tre predicted doses due to radionuclides in dust and

radon.
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1.0 INTRODUCTION

SENES Consultants Limited are a group of scientists and engineers
who specialize in the area of energy, nuclear and environmental

sciences.

SENES staff have extensive experience in environmental and health
aspects of uranium mining and have carried out or supervised more
than fifty studies in the areas of dose assessment, worker
radiation protection, dose reconstruction for epidemiological
analyses, ALARA optimization analysis, radioactive waste
management, and evaluation of scientific data related to uranium

miner regulations.

In June of 1985, SENES Consultants Limited were retained by the
Anaconda Mineral Company to review the radiological impact
analysis of the Jackpile-Paguate reclamation project as described
in the draft Environmental Impact Statement (DEIS), dated
February 1985, prepared by the U.S. Department of the Interior,
Bureau of Land Management and Bureau of Indian Affairs, (U.S.
DOI, 1985) and as described in a report entitled "Radiological
Impacts of Jackpile-Paguate Uranium Mines -An Analysis of
Alternatives of Decommissioning” prepared by M. H. Momeni et al
(1983).

The review presented in this statement was prepared by Dr.
Douglas B. Chambers and Dr. Leo M. Lowe. Dr. Chambers holds a
Ph.D. in Physics trom McMaster University and has more than ten
years of experience in the environmental and health aspects of
uranium mining. Dr. Lowe earned a Ph.D. in Physics from McMaster
University and has eight years experience in analysing the
environmental and health aspects of radiation. The
qualifications of NPrs. Chambers and Lowe are detailed in
Attachment A, Ms. V. J. Cassaday, also with eight years

experience, ran the computer model for the pathways analysis.



2.0 SOME CONSIDERATIONS OF RISK FROM EXPOSURE TO IONIZING
RADIATION

How large is the risk of exposure to low levels of radiation?
The International Commission on Radiological Protection (ICRP)
concludes that the mortality risk factor for whole body radiation
is about 1 in 10,000 per rem (ICRP 26 1977). This means that if
a person is exposed to 1 rem of radiation (above natural
background), his chances of dying from cancer are increased by
about 1 in 10,000. An individual would normally be exposed to
about 7 rems of radiation over his lifetime from natural sources
of radiation (excluding radon). This may vary by a factor in the
range of 2-5 depending upon where one lives, and one's lifestyle

and occupation,

Exposure to radon daughters is measured in working level months

(WLM)l. The National Council on Radiation Protection and

l. The calculation of radon and radon daughter concentrations and
the dosimetry of radon and radon daughters is complex. Radon
daughters are more hazardous than radon (it is inert and does not
react with the body when inhaled) and exposure to radon daughters
is most commonly expressed in working level months (WLM) rather
than rads or rems. This is because risk estimates for exposure
to radon daughters have been basically derived from
epidemiological studies on uranium miners from which the WLM unit
was derived. One WLM results from continuous exposure to one
working level (WL) of radon daughter for 170 hours (working
month). One WL is a measure of concentration of radon daughters
and is defined as any combination of short-lived radon daughters
in one liter of air that will produce 1.3 x 10° MeV of alpha
energy. Expressed in perhaps more €familiar units, the
concentration of radon daughters in equilibrium with 100 pCi/L ot
radon is 1 WL. Fquilibrium is not practically achieved except in
closed spaces. A typical annual average equilibrium fraction in
houses is about 0.5 so that typically 100 pCi/L of radon would
result in a concentraiion of 0.5 WL of radon daughters.



' Measurements NCRP) estimates a lifetime risk of between 1 to 2

cases per 10,000 persons exposed to 1 working level month (i.e.
(1-2) X 104 per WLM) (NCRP 78 1984). Evans et al (1981)
examined the risk from environmental exposure to radon and its
daughters and estimated an upper limit of about 1 x 10-4 per WLM
for members of the general public. The typical lifetime exposure
to radon daughters is about 15 WLM (NCRP 78 1984).

In our analysis, we assume a lifetime risk of about 1 x 10-4 per
WL for a member of the public. On this basis, the lifetime risk
of mortality from cancer from 1 rem (1000 mrem) of whole body
radiation is comparable to the lifetime risk of mortality from
lung cancer from 1 WLM of radon daughter exposure.

Although we are not aware of any radiation standard directly
applicable tn the Jackpile-Paguate decommissioning, reference can
be made to currently recommended levels of exposure for
individual members of the public. Both the National Council of
Radiation Protection and Measurements (NCRP) and the
Internatinnal Commission on Radinlogircal Protection (ICRP)
currently recommend a limit of 500 mrem per year, excluding both
medical radiation and natural background, for individuals in the
population when exposure is not continuous. For continuous
radiation exposure the limit recommended by both groups for an

individual member of the public is 100 mrem per year.



3.0 EXPOSURE AND DOSE ESTIMATES

The potential .radiological impacts of the reclamation
alternatives for the Jackpile-Paguate uranium mine, summarized in
the DEIS, are described in more detail in the report prepared by
Momeni et al (1983). This section presents our review of the
Momeni report. Table and page numbers given below refer that

report, unless stated otherwise.

3.1 General Discussion

The Momeni report calculates potential radiation exposure and
doses to various members of the population for each
decommissioning alternative and then converts these doses into
potential numbers of health effects. The presentation of the
exposures and doses was sufficiently difficult to follow?2 that
we found it necessary to set up a simplified pathways analysis to

help us understand the report,

The exposure and dose calculations in the Momeni report appear to
lead to 2rrors in the estimates of dose for certain pathways in
excess of two orders of magnitude. Because the calculations do
not contain a uniform amount of error, a complete reanalysis of
exposdre and dose would be necessary to determine the total
result of these errors. Such a reanalysis would be a major
analytic effort beyond the scope of this review. However, we
have highlighted below a number of errors, inconsistencies, and
contusing statements in the Momeni report's discussion of

exposure and dose. We will concentrate on the calculation of

2. This may in part be due to the dosimetric calculations carried
out in the UDAD code (Momeni et al 1979), the computer code used
for the radiolnyical analyses,

—r
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doses to the potentially most exposed off-site resident under
the no-reclamation option. The most exposed individual would be
a Paguate resident who stayed in the village 24 hours a day for
his entire life and whose entire annual meat intake came from
cattle grazing on grass contaminated with airborne dust from the
mine. Obviously very few, if any, Paguate residents fit this
profile.

External Exposures

First, according to the Momeni report, the Paguate resident is
expected to be the most exposed off-site individual, and the
pathway producing the largest dose to this individual is exposure
to ground-deposited radionuclides. Table 3.12 lists "70-year
individual dose commitments” to the whole body and different
doses to various organs from this pathway for the no-reclamation
alternative. The use of the term "7U year dose commitment” is
confusing since, unlike long-lived radionuclides that can remain
in the bhody after ingestion or inhalation of contaminated
materials, external exposure produces a dose at the time of
exposure - there is no continuing committed dose. No further
dose is received once exposure stops. If indeed Momeni
calculates a continuing, lifetime (70 year) dose for external
expasures, ih Table 3.12, the units should be mrem/lifetime, not
mrem/year. This would substantially overestimate (by a factor of
about 70) the dose and resulting health effects from such
exposures. Second, the UDAD code, which supposedly was used to
calculate external doses to the whole body from external
radionuclides, makes use of dose conversion factors for both
ground-deposited and airborne radionuclides. However, according
to the UDAD code, these dose conversion factors also apply to the
internal organs; that is, each organ is assumed to receive the

same dose from th2 same whole body exposure. Thus, the reason
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for the different whole‘body and internal organ doses in Table
3.10 is unknown to us.

Third, the magnitudes of the calculated doses in Table 3.12 do
not appear to be correct. The Momeni report suggests that
radium-226 is the largest contributor to external whole body
exposure from ground-deposited radionuclides, contributing 6.90
of the 7.12 mrem/yr total for the Paguate resident (see Table
D.13, which gives more detail on the whole body doses shown in
Table 3.12.) The report also suggests that the total
concentration of radium-226 on the ground after 99 years of
deposition is 4.47 x 104 pci/m? (Table D.17}). Because the UDAD
dose conversion factor for ground-deposited radium-226 is 9.47 x
10-7 mrem/yr per pCi/mz, the annual external whole body exposure
from radium-226 deposited on the gqround for 99 years should be

(neglecting shielding by buildings):
(4.77 x 107%) % (9.47 ¥ 1077) = 0.042 mrem/yr.

This indirates that the estimated annual dose of 6.90 mrem/yr
shown in rhe Momeni report (Table D.13) is high by a factor of

more than 150.

Fourth, the (X,Y) co-ordinates of Paguate are consistently shown
as (+3 km, +1 km) whereas they should be (-3, +1). This may be
just a reporting error but it could have affected the calculation
of radionuclide concentrations at Paguate by the UDAD code.

Ground Deposited Radivactivity

Exposure to ground-deposited radiocactivity is proportional to the
amount of radioactivity on the ground surface. Our estimates
suggest surface activities that are an order of magnitude lower
than those estimated by Momeni. The calculation of surface



: activity according to the UDAD code makes use of a radionuclide
,; @, removal half-life from soil to account for the way surface
activity in the upper soil is affected by natural forces and
mechanical actions (see Section 3.2.5 of the Momeni report).
The UDAD default value for the removal half-life is 50 years
(PHALF on p.bD-12). However, the Momeni report uses a value of
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10,000 years (p.D-7), or effectively no removal, which could
account in part for the high predicted surface activity (Table
3.6).

Radon Exposures

The calculation of radon daughter exposure in the Momeni report
(supposedly according to the UDAD code) is also confusing.
Apparently, the concentration of radon daughters (expressed in
WL) at a particular location is calculated by the equations of
radioactive decay, with the time of radioactive decay equal to
the transit time of the radon from the radon source to the
location of interest.  (No physical removal by other mechanisms

(e.g. depeosition on dust) is assumed.) The WLM exposure is then
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calculated by multiplying the WL concentration by 4.2 WLM/month
(Table 3.10), including using a correction factor for indoor
occupancy. On the other hand, the UDAD code calculates WLM
exposure (and resultant lung dose) directly from the radon
concentration by assuming a 0.5 indoor radon/radon daughter

equilibrium factor indoors. We are uncertain what method is used

in the Momeni report.

3.2 Pathways Model

In order to estimate the potential ¢dnses to the most exposed
individual under the no-action alternative, we prepared a
pathways modal that examined the same exposure pathways examined

in the Momeni veport, namely, inhalation of airborne
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radionuclides (radicactive dust and radon daughters), 1ingestion
of contaminated beef (from beef cattle eating contaminated
pasture grass), and external exposure to airborne and ground-
deposited radionuclides. The estimates of airborne radiocactivity
provided by the Momeni report and the models and default
parameters used in the UDAD code were used as inputs. It was
conservatively assumed that the cattle grazed on grass at Paguate
rather than at the more distant (and thus less contaminated)

ranges.

The procedures used in our pathways model differed from the
procedures used in the Momeni report in a few aspects. First,
dose conversion factors obtained from a report of the
International Commission on Radiological Protection (ICRP
Publication 390, 1979) were used to convert intakes of
radionuclides via inhalation or ingestion to dose. We used the
ICRP dose conversion factors that assume worst case solubility of
radionuclides in the body. The UDAD code generally uses dose
conversion factors developed in older ICRP publications.
Secondly, the mnost recent dose conversion factors calculated by
Kocher (19823) were used to calculate doses from external exposure
to ground-deposited and airborne radioactivity. These are about
a factor of 2 or 3 lower than those used in UDAD. Third,

exposure to radon daughters was measured in units of WLM.

Our pathways analyses estimate the annual whole body doses to the
most exposed individual to be:

inhalation of particulates 5.1 mrem/yr
ingestion of meat 1.1 mrem/yr
external exposure <0.01 mrem/yr
inhalation of radon daughters 0.012 WLM/yr

I1f, as suyyested bLy the ICRP and the UDAD code, that 1 WLM is
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approximately equivalent to 1 rem (1000 mrem) whole body
exposure, then the radon daughter exposure is equivalent to 12
mrem/yr. The total estimated total whole body effective exposure
is then approximately equivalent (on a risk basis) to an exposure
of 18 mrem/yr. It should be noted that, because of the
assumptions used, these are considered to be conservative (that
is, they are likely to be high) estimates, particularly for the
particulate inhalation and ingestion pathways. As per ICRP
methodology, these estimated whole body doses reflect the
expected total radiation risk to the most exposed individual

under the no-action option.

It is not clear from the Momeni report (or UDAD documentation) if
the whole bndy doses contained in the Momeni report are inclusive
of the individual organ dnse estimates given in the report (which
is the case for our dose estimates shown above).

The whole-body estimates for the most exposed individual

according to the Momeni report are:

inhalation of particulates (p.D-22) 0.22 mrem/yr
ingestion of meat (p.D-40) 1.1 mrem/yr
external exposure (pp.D-27 + D-33) 7.2 mrem/yr

radon daughters (p.D-24) 0.0053 WLM/yr
Thus, the total whole body dnse according to Momeni is similar to

our estimate, although the relative importance of the various
pathways differ.

3-6



4.0 RISK AND HEALTH EFFECTS ESTIMATES

The Momeni report makes uses of the PRIM code to calculate the
number of potential, radiation induced cancer deaths resulting
from exposures due to radiation released by the Jackpile-Paguate
mines.3 The most important area in which the report is
incomplete is in regard to the documentation of the PRIM code
(shown as reference Momeni (1983a) on p.4-16). The Momeni report

states that such documentation is in preparation although to our
knowledge no documentation of the PRIM code has yet been
published, It is difficult to review in detail the methodology
used to estimate the number of potential health effects without
such documentation. This is unfortunate since in our view this
is the area in which the Momeni report appears to be most

seriously flawed.
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4.1 Individual Risk

We estimate that the most exposed individual would have a
lifetime cisk from exposure to radiation (other than radon
daughters) ol 4.2 x 10™3 or 0.004% chance ¢f dying from cancer

caused by living near the mine.?

3. Since the number of genetic effects is expected to be very
small (less than 0.1 per 5 year period, p.4-14), only radiation
induced cancer mortality is discussed nere. 1In this manner, the
main source of disagreement between the Momeni report and our
estimates of the potential number of health effects can be
highlighted.

4. The most exposed individual would receive an annual dose of abou
6 mrem/year (excluding radon daughters). . Using the ICRP risk facto.
of 1 x 10-4 per rem (lifetime risk of fatal cancer), one year o
exposure to 6 mrem (6 x 10-3 rem) results in a lifetime risk of 0,6 :
10°6, Thg total lifetime (70 years) risk would be 70 x 0.6x10~© ol
4.2 x 10772,
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We estimate that -the most exposed indiQidual would have a
lifetime risk from exposure to radon daughters of o.4 x 10-3 or
0.008% chance of dying from cancer caused by living near the
mine.>

The total lifetime risk to the most exposed individual, would
therefore be in the order of (4.2+8.4) X 1073 or about 1.3 x 1074
(0.013%) chance of dying from cancer caused by living near the
mine under the no-action option. For comparison, the present
lifetime risk of dying from cancer in the United States is about

18% (American Cancer Society 1984).

4.2 Regional Population Risk

To estimate the regional population risk, it is necessary first
to sum individual or group exposures over the entire population.
Estimating exposures for all the population groups shown on Table
4,1 would require completely re-doing Momeni's calculations.
Since our estimate and the Momeni estimate of total dose to the
most exposed individual do not differ greatly (assuming Momeni's
whole body dose calculations include the individual organ doses),
it was decided to use the Momeni estimate of population dose i.e.
the population dose commitment under the no-reclamation option as
summarized in Table 3-8 of the DEIS.

5. The most exposed individual would be exposed to 1,2 x 1072
WLM/yr. We consider for members of the public 1 x 107% per WLM
to be an appropriate estimate of appropriate lifetime risk of
fatal lunyg cancer from exposure to radon daughters (Evans et al
1981, SENES 1984). This leads to a lifetime risk of about 1.2 x
107° per year of exposure to radon daughters or, for a lifetime
of exposure, a risk of 8.4 x 107 °~°,



Table 3-8 of the DEIS lists population doses to the whole body
and to a number of organs. These can be comi .ned into a single
effective whole body dose using organ weighting factors that are
proportional to each organ's sensitivity to cancer induction from
radiation. This methodology is used by the ICRP and the EPA,
although the weighting factors used might differ slightly. It is
not clear however, as discussed earlier, if the whole body doses
given in the Momeni report include or exclude the doses listed
for individual orqans. For our puvsposes, it was conservatively
assumed that the organ doses are excluded from the whole body
dose,. The resultant effective wiole body dose is then 119

person-rem/yr.6

For the 100 year period used to calculate long-term effects in
the Momeni report, the total population dose is then about 11,900
person-rem. Using the ICRP risk factor of 10-4

tatalities/person-rem, this converts to a statistical risk of
cancer of (11,900 x 10‘4) = 1.2 or about one fatal cancer during
the entire 100 year period. (The word “statistical” is important
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since it refers to an estimation of the probability of cancer;

indeed, it is possible that no cancers would occur.)

4.3 OQverestimates by the Momeni Report

The estimate of one fatal cancer in the regional population for a
100 year period for the no-reclamation option is much lower than
the estimates given in the Momeni report, namely, 94.6 fatal

6. Multiplying the regional population organ dose estimates
(Table 3.8 of the DEIS) by the ICRP weighiny factors (ICRP 26
1977) give a total effective population dose of 119 person-
rem/yr.

MU:
il \l .
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cancers using an absolute risk model ..able 4.7) or 243.2 fatal
cancers using a relative risk model (Table 4.8). This
observation leads us to conclude that the estimate in the Momeni
report of the overall potential number of health effects due to
the Jackpile-Paguate mines are too high by a factor of 100 to
200. 1t seems that the major source of this discrepancy is the
translation of dose to health effects as carried out in the PRIM

code.




10-49

5.0 The Multiple Land Use Reclamation Plan and the Air Source
Term

In 1985, Anaconda prepared a multiple land use reclamation plan

for the Jackpile-Paguate mine (Anaconda 1985). 1In brief, the

essential elements of the multiple land use plan that affect
releases to the air:

- ore and protore will be left in their present locations and
stabilized. The exterior slopes of the piles would be
graded and covered with 12-18 inches (average 15 inches) of
cover;

- waste rdumps would be regraded and covered with 12-18 inches
(avefage 15 inches) of cover;

- the Jackpile pit and the South Paguate pit would be

backfilled to avoid a free water surface;

the North Paguate pit would be used as a storaye reservoir.

Table B.1 (attachment B! summarizes the effects on the air source
term of implementing the multiple land use plan as described
abave assuming ouly the minimum 12 inches of cover.’! The
prresntages in Table B.l refer in all cases to the releases
calculated in the Momeni report for the no-action alternative.

The reducticns in the air source term were calculated as follows:
- releases of windborne particles are assumed to be eliminated

by either soil cover or water cover;

7. This is a conservative assumption. Dr. Hersloff has
calculated the effects of the Anaconda plan on radon and dust
release using the assumption of 15 inches of cover. We assumed
12 inches in order to use Momeni's calculations regarding the
eftects of cover. Momeni did not celculate the effects of 15
inches of cover.
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release of radon to the air is assumed to be eliminated by
water cover; and

releases of radon to the air are assumed to be reduced by a
factor of 0.59 (i.e. a reduction of 41%) by >12 inches ot
soil cover. This Ffactor is taken directly from Table D.1 of

the Momeni report.

From Attachment B, it can be seen that the multiple land use
reclamation plan would reduce the radon release rate to about 62%
of the release rate estimated by Momeni (see Table -3.1), for the
no-reclamation alternative. The multiple land use reclamation
plan would reduce the dust release rate to about 12% of the no-
reclamation alternative release rate (i.e. a reduction of about
88% would be achieved).

Reclamation alternatives B to D discussed by Momeni involve
covering all sources of airborne particles, which would result in
a 100% reduction of the dust source term, compared to an 88%

reduction in the dust source term achieved by the multiple land

| use plan. We infer from Momeni (Section 3.5.2) that alternative

B would reduce radon release to about 59% of the no-reclamation
alternative and that alternatives Cl to D would reduce the radon

release to about 8% of the no-reclamation release rate.

The dose and risk implications of the no-reclamation alternative
were discussed in Section 4.0 of this statement. If the multiple
land use plan were to be implemented, we estimate that for the
100 year perind the cumulative risk to the regional population
would be reduced in proportion to the source term in radon and
dust reductions noted abnve; that is, we would expect fewer than

the 0.2 radiation-induced cancer deaths.

Recent recalculatinon of the air source terms by Dr. Lyda Hersloff

suygges ks that the source terms used in the Momeni report (and



hence in the DEIS) are a factor of 1.75 too high for radon and a
factor of 2.38 too ..gh for dust. Assuming this was indeed the
case, tne health effects estimates we have calculated are also
too high by corresponding Ffactors.
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TANE B.1 SUMMARY OF AIR SOUICE TERMS FOR NO ACTION ALTERNATIVE
AND FUR MULTIPLE LAND USE ALTERNATIVE

N> Action }\.lt.ern:.lt.ivf.'1 Multiple Land Use Alternative?

Atea R Pelease % Total $ Radnn % Dust>
gi_t_ga Hectares % total Ci/yr Relcase (%)4 Release’ Release
Jackpile  Pit 192.1 17.0 3476.6 62,2 36.7 0.0
RAil  Spmir 50.0 4.4 512.5 9.2 : 9.2 9.2
Jackpile Ore/
Protore 97.2 8.6 414.8 7.4 4.4 0.0
N. Pajuate Ore/
Pmtore 58.6 5.2 373.8 6.7 4.0 0.0
S. Pyate Dre/
Protore 29.9 2.6 208.4 3.7 2.2 0.0
1 Paguate Pt 56.6 5.0 195.2 3.5 0.0 0.0
S. Pajjate  pit 161.8 14.3 140.9 2.5 1.5 0.0
Roads 35.2 3.1 66.0 1.2 1.2 1.2
Juckpile  Demprs 215.5 13.0 54.2 1.9 0.6 0.0
Othor Faciliting 25.6 2.3 43.9 0.8 0.8
170 1.2 n,1 15.0 .6 0.6 0.6
S, Pwmats Daep 115.4 1n.2 34.6 0.6 0.3 0.0
4-2 3.2 0.3 13.9 0.2 0.2 0.2
Temvenif kLT 3.4 9.1 0.2 J3.2 0.2
Ne Puwuate homp 51.7 4.6 _8.9 0.2 9.1 0.0

5588 62 12

Nokes: 1. Rased onodata in Table 3.1 of Mmeni et al (1983).
2. Irrived €rom data for no reclamation alternative adjusted €or multiple land use reclamation as
descr iben] by Anaconda (1985) (see text).
3. Sites were gromast into pits, ore/protore (05 pCi/g 11-238), waste dunps (¢S pCi/g U-238), topsoil
and facilitles as appropriate., Sites 17D arxd 4-2 could not be assigned.
4. ‘Ihis ranking alsn applies to particulate releases.
S. As % of no-action release,
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Alr Pollution Dittusion, WS, EPA, Resaarch Triangto Park, 1974
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Observations on Human Populations, School ot Hyglene, University of Toronto, 1979
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Amerlican Nuclear Soclety
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Canadian Standards Assoclatlon, Member of Technical Committee on Environmental Radiatig
Protection (1978 to present)

Canadian Radiatlon Protection Assoclation

Heal th Physics Soclety

institute of Electrical and Electronic Engineers

New York Academy of Sciences

Ontarlo Alr Pollutlon Contral Assoclation
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1980-date SENES Consul tants Limited., Vice President and Director ot Nuclear Studles wit
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protection, Also provides technical assistance to atmospheric dlspersion studiaes and aly
qual ity analyses,
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practices for uranium mine workers, ALARA optimization of underground uranlium mining
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daughter concentrations, and evaluation of sclentitic basis for uranfum mlne
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Senior sclientist for saveral studies that utll1zed anvironmental pathwoys analysls am
other model ling tachniques to Invest!gate the reolsase, distributlion, and ettect ol
radicnucl ides In the environment, :

Douglas B. Chambers




Pathways analysis has been applled to the decommissioning of uranium mines and the
establ Ishment of derived relesse |imits for both an existing and future uranium
reflnery, Manager of a study which model 1ed the behaviour ot carbon-14 In the
blosphere,

Directed the assessment of radiologlcal aspects assoclated with the decommissioning of
uyranium mining operations at propertles In northern Saskatchewan and provided similar
advice to a property in Ontario,

Project manager for several low level radioactive waste management studles Inciuding the
oevaluation of speclfic waste mansgement sites and development of dlisposal concepts,
application of pathways models to assist in site Investigations, reviews of the current
status and legislation of LLRW management In North Amerlica, preparation of LLRW
Iinventorlies In Canada,

Directed and provided technical Input to alr dispersion model | Ing of accidental chemical
reloeases (Including dense gases); numerical air qual ity model | ing for complex terrain,
cal lbration/veritication studlies, and development of long-range transport model s,

1973-1980 Jemes F, Maclaren Limited, General Manager, Nuclear Projects Divislon from
1977 to 1980, Responsible ftor the development of the firm!'s capabilities In the
environmental radlasoctivity and radiation protection areas,

Project Manager In the Alr Environment Division from 1973 to 1977, Responsible for
projects in environmental radloactivity, air pol lutlon control, and environmental nolse,

Environmental advisor (alr environment and/or radloactivity) on several environmental
impact assessments, Assessments have been undertaken for the expansion of an existing
uranium mining operation; multi-discliplinary studles to select a site for a new uranium
retinery In Ontarlo; a slte evalution for a uranium hexafluoride conversion plant;
proposed uranium mining oper&ﬂons at several locations across Canada,

Radloactivity specialist on studles of publlc and worker health Impacts at several
proposed uranlum mining operations; for the handling of siag at a phosphorus reduction
operation; a review of Industrial hyglene practices at Canadlan uranium mines and mills;
and radiation protection In the design of a nuclear fuel fabrication faclility,

Special Ist advlsor on the development, Implementation and interpretation of results from
alr quallty and meteorological surveys at several types of Industrial projects at
tocations across the country, Such studles have often Included the development and use
of atmospheric dispersion models for evaluating environmental effects, '

Provided oxpert testimony at publ Ic meetings, hearings and Inquiries that have addressed
uranium mine operation and expansion, radioactive material! clean-up programs, and
atmospheric dlispersion,

Involved In the assessment of the Impacts of noise from a varlety of projects Including
an ethylene plant, a petroleum coker, an alrport, a polyethylene plant, and two coal
mines, Also assisted In the development of nolse exposure criteria for a |arge overseas
Industrial complex and adjoining clty and the application of models ftor predicting
environmental nolse levels,

Assisted In the preparation of national Inventories tor mercury, !ead, beryl|llum and
asbestos as part of a8 sources and atmospheric emisslions program,
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1968-1973 McMaster Universlty, Post-graduate studles related to .research In thermodynamics ot
irreversible processes,

TECHNICAL PAPERS AND PRESENTATIONS

A Pllot-Scale Optimization Analysls of Underground Uranlum Mining in E!l | lot Lake™ to be
presented at the International Conference on Occupational Radliation Safety In Miningn,
Toronto, October 1984 (with LM, Lowe, J.L. Chakravatti, K, Biack),

"Dasign for Beta Radiation Protection in Mining and Miiting of High Grade Uranium Q e
to be presented at the International Conference on Occupational! Radlation Safety in
Mining®, Toronto, October 1984 (with J, Mernagh)

*Potential Co Carcinogens In the Uranium Mine Enviroament? to be presented at the
International Conference on Occupaticnal Radlation Satety In Mining", Toronto, October
1984 (with R, Marchant),

"Conceptual Design for Disposal of Uranium Reflnery Wastes In Mined Limestone Caverns)
Presented at Health Physics Soclety Annual Meeting, New Orleans, June 1984 (with G,
Case, J. Davlis, D, Moffet),

PALARA Analysis for the Decommissloning ot the Beaverlodge Uranium Mine and MIil ) SiteM
Presented at Health Physlics Socliety Annual Meeting, New Orleans, June 1984, (with V.J,
Cassaday, R.A. Knapp, LM, Lowe, M/P, Flljon),

"Critical Receptor Pathway Analysis for the Decommissioning of the Beaver|odge Uranium
Mine and Mill,» Presented at Flitth Annual Conference, Canadlian Radliation Protection
Assoclation, Banft, May 1984, (with V,J, Cassaday, LM. Lowe and MFP. Fillon),
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"Design tor Radlation Protection In a High Grade Underground Uranium MlneS® Presented at
Fifth Annual Conterence, Canadlan Radiatlion Protectlion Assoclatlion, Banff, 4 May 1984,

"TLY's for Non-Standard Work Schedules" Pol lution Englneering, November 1983, (with LM,
LO'O).

"long Term Dose Implicatlons of Accldental Releases from Nuclear Facll|itles” Presented
at Fall Meeting of Alr Pollutlon Control Assoclatlion, Ontario Sectlon, September 12,
1983, Minett, ON (with DWW, Hopper and LM, Lowe),

"Alr Quallty Model Vvalldation Study”’. Presented at the Seventy=Sixth Annval Meeting of
the Alr Pol{utlon Control Association, Atlanta, GA, June 1983 (wlth D,W, Hopper and JJP,.
Jarrell),

"A Model tor the Reglonal Transport and Cyclling of Carbon-14", Presented at the Health
Physics Soclety Annual Meeting, Baltimore, MD, June 1983 (with JM, Scharer and LM.
Lowe) .
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"Acclident Dispersion Model 1ing - A Simpl Ified Approach", Presented at the Seventy-Sixth
Annual Meeting of the Air Pol lutlon Control Assoclation, Atlanta, GA, June 1983 (with
D.¥, Hopper),
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nCalculation of Radiation Exposure in a Case Control Study of Lung Cancers In Port Hope,
Ontario”, Presented at the Annual Canadlan Radlatlon Protectlion Assoclation Conterence,
Toronto, ON, May 1983.(with G, Case and "Environmental |ssues Related to Uranlum
Mining", Presented at the Canadlan Nuclear Assoclation Seminar on Uran:um and Nuclear
Issues, Toronto, ON, MNovember 1982 (with DM, Gorber),

nOverview of Ursnium Tallings Management Practice", Invited paper presented at the
international Contarence on Radloactlve Waste Management, Winnipeg, MA, September 1982
(wlth R.A. Knapp, B,G. Ibbotson, and LM, Lowe),

nAssessment of Hypothetlcal Dlsposal Facllilties for Canadals Low Level Radlioactive
Waste”. Presented at the Internationa!l Conference on Radloactive Waste Management,
Winnipeg, MA, September 1982 (with A, Buchnea, L, Cabsza, E.J. Chart and LM, Lowe),

®Env Ironmental Considerations Related to Uranium Exploration®, Presented at the Third
Annual Conference of the Canadian Nuclear Soclety, Toronto, ON, June 1982 (with BSG.
Ibbotson and V,J, Cassaday).

mesign for Radlation Protection In the Mining of High Grade Uranlum Ore". Chapter 70
of "Radlatlon Hazards In Mining - Control, Measurements, and Medical Aspects!, the
ProceedIngs of the first International Conterence, Colorado School ot Mines, Golden, CO,
October 1981 (with J, Mernagh and R,T, Torrle),

"The Use of Radon RIsk Estimators in Evaluating the Effects of Uranium Mining and
Mi | 1 ing Operatlons®, Presented at the Health Physics Soclety Annual Meeting, Louisvillae,
KT, ,Iuno 1981 (with LM, Lowe and R,B, Sutherland),

it e il e v s

"Fuel Cycle Risks - The Front End", Presented to the Canadian Nuclear Association
Seminar on Nuclear Power Risks In Perspective, Toronto, ON, May 1981 (with S,E. Frost
and V.,J. Cassaday),

SHREELELS

"Potential Health Impacts of Enhanced Radlation Levels In Port Hope", Presented to the
Second Annual Meeting of the Canadlan Radlation Protectlion Association, Ottawa, ON, May
1981 (with LM, Lowe, R.B, Sutherland and E,J. Chart),

e
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- n"The Canadian Experience - A Revlew of Environmental Consideratlons Associated with
Uranium Mining Operations In Elliot Lake", Presented at the operation Actlon UP
g Confarence on Uranlum Mining and Radlation Safety at Michigan Tech University, Houghton,
Ml, September 1980 (with DM, Gorber and BG, Ibbotson),
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‘;f "Dovelopment and Use of Radon Source Terms In Environmental Impact Assessments of
- Uranium Mines and MIills", Presented to the Health Physics Soclety Annual Meeting,
Seattle, WA, July 1980 (with LM, Lowe, V.J, Cassaday, J, Nantel and J. Archlbald),

"Radlum In Water, Sources, Levels and Effects", Presented at the Annual Conference of
the Ontarlo Sectlon, American Waterworks Assoclatlon, Toronto, ON, April 1980 (with DM,
Gorber and BJSG. Ibbotson),

"Radlological Evaluation of a Uranium Mines Expanslon - A Case Study”, Presented to the
American Nuclear Soclety, San Franclsco, CA, November 1979 (with LM, Lowe),

"Environmental Assessments - A Consul tant's Viewpolint®, Presented at the Canadian
Nuc! ear Assoclation international Conference, Toronto, ON, Juna 1979,
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"Radlological Monitoring of Uranium Fuel Processing Facl|ltles®, Seminar at Environment
Canada, March 1979,

"Environmental Factors Related to the Development of a New Uranium Reflinery”, Presented

at the Eighth Annual Hydrometal lurgical Meeting, Montreal, PQ, August 1978 (with JpP,
Jarrell), '

"Radfum Removal - Perspectives for the Future®, Presented to the Canadian Uranlum
Producers' Metal furgical Committee Workshop on Radlum-226 Conirc! Ottawa, ON, October
1977 (with R.A, Knapp),

"industrial Hygiene Survey of Uranium Mining and MII)ing Industry In Canada®, Seminar at
Canada Centre for Mineral and Energy Technology, Ottawa, ON, July 1977,

Taught course In Alr Pollution Control Engineering at University of Toronto (Spring
1976, Spring 1977), Otfered by Department of Civ1i | Engineering to fourth year and
gradute students,

"The Role of Noise In Environmental Impact Statements”, Presented to a joint meeting of
the PCAO and Ontario APCA, Toronto, ON, November 1976,

"Comparlson of Environmental Factors Relating to Alternative Sites for a Nuclear
Generatling Statlon In New Brunswick®, Presented at Environment |1, Assoclatlion of

Consulting Engineers of Canada, Montreal, PQ, September 1976 (with RD, Gl i lesple and E,
Koczkur),

¥
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"Nolse Pol lution®, Seminar #4 - Man and the Environment, Conservation Councll of
Ontario, February 1976,

T e

"Sources and Emisslons of Atmospheric Mercury®, Presented at the Internatlional
Conference on Heavy Metals In the Env {ronment, Toronto, ON, October 1975 (with OM,
Gorber and E, Koczkur),

T DT T

_vfi PAlr Environment Review of Asbestos, Mercury and Lead”, Presented at the Industrial
: Waste Conference, Toronto, ON, June 1975 (with DM, Gorber and E, Koczkur),

"Role of Consulting Englineer in Air Pol lutlion Control®, Seminar at Centre for Air
Measurement Studies at Pennsylvania State Unlversity, 1974,
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"Review of Nolse in Canada - Attitudes and Level s”, Presented at the Ontario - Quebec
APCA Jolnt Fall Meeting, Ottawa, ON, 1974 (with E, Koczkur),

vStack Testing, Odour Measurement and In-plant Measurements”, Joint seminar of the MOE
and PCAQ, Toronto, ON, 1974 (with E, Koczkur),

"Review of |ndustrlial and Environmental Nalse Concerns®, Presented at the AIME Fal
Meeting, Hamilton, ON, 1973 (with E, Koczkur),

Ph.D, Thesis Toplc: “The Thermodynamlcs of Sel f-Organizing Systems”, (Spring 1973) - (A
new optimal principal in non-equl ! Ibrtum thermodynamics was developed and subsequartly
applled to study sel t-organlzing systems),



Senlor Environmental Physlclst

' EDUCATION

8.Sc. (Honours), Physlcs, 1969, Unlversity of Ottawa (Unlvers! 3ursarts Award,
International Nickel Company of Canada Limlted Scholarshlp)

Ph.D., Nuclear Physlcs, 1976, McMaster Unlverslty (Natlonal Research Councll
Schol arshlp, McMaster Unlversity Postdoctoral Fel lowship, Natlonal Research Councll|
industrlal Postdoctoral Fel lowshlp)

Annual Heal th Physlcs Course, Chalk Rlver Nuciear Laboratorles, 1978

PROFESS IONAL AFFILIATIONS
Canadlan Assoclatlon of Physlclsts
Canad lan Nuclear Soclety
Canadlan Radlatlon Protectlon Assoclation
Amerlcan Nuclear Soclety
Health Physlics Soclety

LANBUAGE CAPABILITIES
€ngllsh, some French
EXPERIENCE

1980-date SENES Consultants Limlted, Senlor envlironmental physlclst particlpating In radlation
pathways analysls, dose model | Ing, radlation risk analysls, epldemlologlcal assessment,
and studles of the environmental Impacts, occupational heal th concerns and publ lc satety
aspects of radlatlion and radloactlive materlals,

Particlpant on several worker radiatlon exposure studles, Such studles have Involved
ALARA anailys!s of uranlum mine ventllatlon costs, and the design, Implementation,
management and Interpretatlon of worker monltoring programs at an operating phosphate
ore retlinery, a proposed uranlum mlne/mli| complex, and a proposed uranlum reflnery,
Project manager of a study to develop a computer mine vent!lation model to predlct radon
‘daughter levels, Particlipant In a major study to evaluate the sclentific basls for WS.
uranium miner radlation regulations, Prepared and presented Introductory seminars on
radloactivity to uranlum exploration workers, and to company management and plant
workers on the results and Interpretation of monltoring programs,

Designs and oversees field programs that aonltor background levels of radloactivity and
concentratlons of radlonucl ldes In the environment, Projects Include monltoring at a
uranium exploration site In Nova Scotls, uranlum propertles In Saskatchewan and Ontarlo,
and a uranium reflnery site In Ontarlo, Particlpant In the development of a model to
study the long-range transport and envIronmental cyclling of carbon-14,

Provided major Input Into critical revlews of radlation exposure regulations Inciuding
proposed revised (1983) AEC8 regulatlons, WS, EPA draft standards on emlsslons from

Leo M. Lowe
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1977-1980

1969-1977

1965-1969

TECHNICAL

uranlum mlnes, and proposed regulations In Florida relate’ *o !ow-levael radloactlve
phosphate ore., Partlcipated In preparation of written evlidence to court hearling on a
request to lower uranlum miner exposure |Imlts In the Unlted States, and on a hearing to
study temporary storage of radloactlive soll In Ontarlo,

Major participant In slte selectlon studles for low level radloactive waste disposal and
assessment of effects of remedlal plans for the removal of radloactlve materlal,
Invol vement has Included waste characterlzation, revlew of approprliate regul atlons, and
radlation exposure pathways analysls, Particlpant ln an epldemiologlcal case study to
assess offects of enhanced Indoor radon levels and a study of co~-carclinogens In uranium
mlnes, Analysed radlologlcal aspects of the decommlisslonlng ot a uranium mline and ml| |
In northern Saskatchewan,

James F, MacLaren Llmlted. Physlclst In the Nuclear Studles Group,

Deputy project manager and tleld supervlisor of the search for and recovery of
radicactlve debris from the Sovlet Satel | Ite Cosmos 954 In the Northwest Terrlitories,

Assisted In radlologlcal assessments of envlronmental concerns and publ lc and worker
heal th aspects of proposed uranlum mines and mills In British Columbla and Saskatchewan,
and the expanslion of ex!sting mlnes In Ontarlo,

involved In the design and Implementation of fleld studles and remedlal measures
required for the radloactive decontamlinatlon of certaln areas of Port Hope, Ontarlo,
Participated In analyses of Indoor radon gas character!stics.

Project manager for the radlation survey of certaln hlghways In Quebec bullt on
phosphate slags that contaln higher than normal levels of natural radliocectivity,

Asslsted In the revlew of the radlologlcal monltoring requirements of uranlum processing
tfacliitles In Canada,

McMaster Unlverslty, Doctorate degree program In nuclear physlcs and postdoctoral -
resesrch fellow., Thesls toplc: Study of Hypertlne Quadrupcle Interactlons In Compounds
of Hatnlum by the Perturbed Angutlar Correlatlon Method. Teachlng assignments lnc!uded
supervlising tirst and second year physlics |aboratorles at McMaster and tutoring a flirst
year blophyslcs course (Unlvers!ty of Guelph, 1975),

Temporary work terms Included resesrch on the fabrlcatlon and appl lcatlon of speclal
retractory materlals (Canadlan Refractorles Limlted), research on the physics of lce
(Natlonal Research Counc!!), and studles on neutron detectors and assoclated
Instrumentation (Detence Research Board),

PAPERS AND PRESENTATIONS

"Pllot ALARA Analysls Applled to Dose Reductlon In an Underground Uranlum Mlne,"
Presented at the International Conference on Occupatlonal Safety In MiIning, Toronto,

Ontarlo, October 1984 (wlth D.B, Chambers, J,L. Chakravattl, 0, Lah~ux, K, Black and K.
Culver),

"ALARA Analysls of the Decommisslonlng ot the Beaverlodge Uranlum Mine and MII | SlteN
Presented at the Twenty-NInth Annual Meeting of the Heal th Physlcs Soclety, New Orleans,
Loulslanna, June 1984 (wlth 0.8, Chambers, V.J, Cassaday, RA, Knapp and MJP. Flllon),
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wCritical Receptor Pathways Analysis for the Decommissloning of the Beaver|odge Uranium
Mine and Mil i) Presented at the Fifth Annual Conference of the Canadlian Radiation
Protection Association, Bantt, Alberta, April 1984 (with D.B. Chambers and V.J,
Cassaday).

nTLV's for Non-Standard Work Scheduless" Pollution Engineering, November 1983, pp. 36-
37 (with 08, Chambers).

vLong Term Dose Imp!ications of Accidental Releases from Nuclear Facli | itiesd Presented
at the Fal | Meeting of the Ontario Sectlon of the APCA on Acclidental Atmospheric
Releases, September 1983 (with DM, Hopper and DB, Chambers).

"A Model tor the Regional Transport and Environmental Cycling of Carbon=-14," Presented
at the Twenty-Eighth Annual Meeting of the Health Physics Society, Baltimore, Maryland,
June 1983 (with 0B, Chambers and JM. Scharer),

"Calculation of Radlation Exposure In a Case Control Study of Lung Cancers In Port Hope,
Ontario." Presented at the Fourth Annual Conference of the Canadian Radiation Protection
Assoclation, Toronto, Ontario, May 1983 (with GG, Case and D.B. Chambers),

wverview of Uranium Tailings Management Practice.’ Presented at the international
Conference on Radloactlve Waste Management, Winnlpeg, Man,, September 1982 (with D.A.
Chambers, R.A. Knapp, and B.G. Ibbotson).

"Pybl Ic Health Effects ot Radon From Uranium Mining and Millling! Presented at the
Twenty=-Sixth Annual Meeting ot the Health Physics Society, Loulsville, KY, June 1981
(with DB, Chambers and RSB, Suther|and).

wotential Health Impacts of Enhanced Radlation Levels in Port Hopes' Presented at the
Second Annual Meeting of the Canadian Radlation Protection Association, Ottawa, Ont,,
May 1981 (with DB, Chambers, RB. Sutherland, and E.J. Chart),

"Deve lopment and Use of Radon Source Terms in Environmental Impact Assessments.”
Presented at the Twenty=-Fifth Annua| Meeting of the Health Physics Soclety, Seattie, WA,
July 1980 (with DB, Chambers, V.), Cassaday, JH. Nantel, and JJF. Archibald),

"Radiological Evaluation ot a Uranlum Mines Expansion: A Case Study, Presented at the
Twenty=-Fifth Winter Meeting of the American Nuclear Socliety, San Francisco, CA, November
1979 (with 0.8, Chambers).

nThe Electric Quadrupole Interaction of Ta-181 in HZHfF7", Chemical Physics Letters, 46
{1977) 531, Also presented at the 1976 Conterence of the Canadian Association of
Physicists, Quebec City, P.Q. (with WV, Prestwich).

"The Fleld Gradlent Tensor at the Metal Site In Hafnium Acetylacetonates! Canadian
Journal ot Physics, 53 (1975), pp. 1327-1329 (wlth W)Y, Prestwich and H, Zmora),

nOn the Calculation of Electric Fleld Gradient ODistributions in Perturbed Angular
Correlation Measurements. Nuclear Instruments and Methods, 113 (1973), pp. 155-156
(with H, Zmora and W.Y., Prestwich),

"Halt-Life of the 482 keV Level of Ta-181," Canadian Journal of Physics, 51 (1973), pp.
1497-1498 (with H, Zmora and W.Y, Prestwich).
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"Quadrupole iInteractions In Hafnium Metal,® Canadlan Journal of Physlics, 51 (1972), pp,
1505-1507 (with H, Zmora and W.Y. Prestwich).

"Interaction Between Correlated and Uncorrelated Time-Interval Distributions In Start-
Stop Time-to-Amp | itude Converters.,' Nuclear Instruments and Methods, 105 (1972), PP.
461 -466 (with JF, Boulter and WV, Prestwich),

"Quadrupole Interaction of Ta=181 in Hafnium Oxychlorlide, Canadlian Journal of
i Physics, 50 (1972), pp. 2054-2057 (with H, Zmora and W.¥. Prestwich),
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| Written Statement Concerning Radiological Source Terms at
L the Jackpile-Paguate Uranium Mines

Prepared for Anaconda Minerals Company

By

Lyda W. Hersloff, Ph.D
Radiant Energy Management
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My name is Lyda W. Hersloff. I reside at 10854 Diane
Drive, Golden, Colorado and I have a Ph.D. in Radiation Ecology
and two master's degrees, one in Health Physics and one in
Ecology. I am presently self-employed as a consultant in the
areas of radiation ecology and health physics. My personal ex-
perience includes environmental monitoring, licensing, and rec-
lamation of uranium mines and mill sites. My research experi-
ence has included studies concerning radon emanation, and radon
in underground uranium mines.

The source terms considered and evaluated include external
gamma radiation, Radon-222, and airborne radioactive
particulate releases from the Jackpile~-Paguate Uranium mines.
These releases are used to determine the projected exposures to
populations in the vicinity of the mines as well as projected
health effects. Several factors determine the total releases
from any mine site. These include, among others, the acreages
involved in and the radioacitivity of the material.

Estimation of the amount of radiocactive material released
form a site is basically accomplished by multiply;ng the con-
centration of radioactive material, in this case uranium as de-
termined by Anaconda Minerals Company, times the total acreage
of the exposed radiocactive source times a dispersion coeffi-
cient. The acreages used in assessing the source terms fo; the
Jackpile-Paguate Uranium mine site were evaluated based on per-

sonal inspection, maps and aerial photographs.
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At the Jackpile-Paguate Uranium mines, exposed uranium
ore-bearing material is the Jackpile Sandstone, an easily
identifiable material based on its whitish color. The area in
the pits with remaining exposed Jackpile Sandstone material was
found to be 158.6 hectares (392 acres). Other sources wthin
the mine site include dumps, waste piles, protore piles and
miscellaneous sources. The acreage associated with these
sources was found to be 229.9 hectares (567 acres). Estimates
by Argonne National Laboratory of the pit and dump acreages,
however, were considerably greater with the pit area estimated
at 409 hectares (1010 acres) and the dump, piles and miscella-
neous areas estimated at 721.5 hectares (1782 acres).

Based on the estimated acreages of exposed Jackpile
Santstone and the uranium concentrations for the various ei-
posed areas, the release rates of Radon-222 and airborne radio-
active particulates can be caluclated. In my analysis, the re-
lease rates of Radon-222 from the pits and dump areas were
determined to be 2037.5 Ci/yr and 1033 Ci/yr raspectively.
Other miscellaneous sources, sﬁch as a rail spur and roads con-
tributed 135 Ci/yr. The total estimated Radon-222 release rate
is therefore 3205.5 Ci/yr which is 57% of the total Radon-222
release rate of 5587.8 Ci/yr as estimated by Argonne National

Laboratory.
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Using the same method as described earlier, the airborﬂe
radiocactive particulate emissions were estimated to be 0.43
Ci/yr. This release rate is approximately 42% of that deter-
mined by ANL of 1.02 Ci/yr.

The airborne radiocactive particulate and radon releases
estimated by Argonne appear to have been based cn the original
total acreages associated with Jackpile Sandstone in the pits
at the Jackpile-Paguate mine site prior to mining. In addi-
tion, approximately 450 acres of dump site material, which is
not classified as radioactive material and which has been cov-
ered by 12-18" of topsoil material, was included in the Argonne
report as contributing to the mine source terms. Essentially
there was no consideration in the Argonne report for
backfilling and recharge the water within the backfill material
following mining of the pits nor was there consideration for
covering of several of the dumps. Since exposed acreage is one
of 'the key factors in the estimation of rele%se rates, the
overestimation of acreage will necessarily ;esult in the
overestimation of release rates.

Anaconda Minerals Co. proposes to cover the dumps, waste
piles, and protore piles with from between 12" to 18" of cover
material. The pits will be backfilled with the backfill mate-
rial also being covered with 12" to 18" of cover material.

This depth of cover is estimated to reduce the average

Radon-222 released to approximately 1458 Ci/yr. 1In addition,
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'charge water coming into the pits is expected to - .11 within ﬁ
tthe packfill material thus coverning more area of the exposed ﬂ
‘mineralized material in the pit areas. Since the pit areas are

the major contributor to the release of Radon-222, it is antic-

ipated that the Radon-222 released following final reclamation

will be substantially less than the estinited 1458 Ci/yr. Cov-

éring of the exposed uranium ore-bearing material with 12" to

18" of soil will also essentially eliminate airborne radioac-

tive particulates and the external gamma radiation resulting

from the mine sources.
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@@ MORRISON-KNUDSEN COMPARNY, INC.

EXECUTIVE OFFICE

TWO MORRISON-KNUDSEN PLAZA

P.O. BOX 7808 / BOISE. IDAHO 83729 / U.S.A.
PHONE: (208) 345-5000 / TELEX: 358439

STATEMENT OF BEN H. BOYD

Introductio

I am Ben H. Boyd and T am Morrison-Knudsen's Project Manager assigned to
oversee the 1985 Anaconda Jackpile/Paguate reclamation alternatives study.

I have been involved in the mining industry for the past 20 years and hold
a B.S. degree in Engineering Physics and a B.S. in Business Administration. I
have been employed with M-K since 1979 and have the position of Project
Manager for surface mine design projects. My responsibilities include
conducting and managing feasibility and conceptual mine planning, volumetric
calculations, equipment selection, production scheduling, and cost estimating.

Morrison-Knudsen Company, Inc. (M-K) is a publicly held firm founded in
1912. Our primary business is engineering, construction, mining operations
and development of projects worldwide.

M-K has assisted Anaconda in the preparation of two previcus reclamation
planning efforts for the Jackpile/Paguate Mine area.

The first study was conducted in 1980 when Anaconda began preliminary
plans for closing and reclaiming the mine acea. The second study wus a
refinement of the initial plan and was performed in January 1982, after mining
of the area was essentially completed. This second plan was presented to the

DOI by Anaconda and was used as the basis for the draft RIS (L£IS) issued by
DOI in February 1985.
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In May 1985, Anaconda commlssioned M-K to review and analyze the
reclamation alternatives presented in the draft EIS. M-K perforiced. a detailed
evaluation of volumetcics, earthmoving methods and equipment requirements,

material movement, project schedule, and a cost analysis of the DOT and Laguna
options.

M-K also assisted in the development of a reclamation plan waich addresses

, all essential elements of a responsible reclamation effort to restore the
Jackpile/Paguate area. This plan involved assembling mining volumetrics for

Anaconda‘'s 1985 plan and all major related engineering necessatry to complete

the project. The 1982 reclamation plan, including the mining volumetrics and

associated implementation engineering was also checked and updated. Cosl

analyses were completed for the four alternatives presented in the DEIS and
1985 Anaconda reclamation plan.
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The other primary individuals involved in the 1985 Anaconda project
include Burke Williams, Joln C. Roberts, Gay Bauwens, John F. Steiger and
Russel Cooata.



ORRISON-KNUDSEN COMPANY, INC.

: Burke Williams is employed as a Senlor Geologist with Morrison-Knudsen.
‘Mr. Williams has a B.S.. in Geology and is a registered geoiogist in the State
“‘of 1daho. Burke has nine years of experience including geologic field
reconnaissance, data interpcetation, and mine planning and design. He
curcently conducts mine-related feasibility studies for coal and hard rock
projects, collects and interprets geologic data, performs mine design,
‘planning, and sequencing, establishes reserves, and selects project equipment.

John Roberts has fifteen years of experience in project feasibility
studies and opertions mine planning. John has extensive experience in
. supervising mine crews and engineering staffs. He is currently employed as a
project engineer for ongoing mine operations and prospective new operations.
John has a B.S. in Mine Engineering.

Gay Bauwens is employed as a Senior Mine Engineer and has eight years of
experience in mine planning and design, reclamation planning, “equipment
selection, production planning and water control for surface minaes., Gay has a
B.S. in Mine Engineering.

John Steiger holds a B.S. in Civil Engineering and has 22 years in cost
estimating and engineering primarily fcr the mining industry. John's
experience includes developing cost estimates for surface and underground
mines, material handing systems, equipment selection and replacement
schedules, determining manpower requirements and preparation of financial
anlaysis.

Russel Cooata holds a B.S. in Civil Engineering and has 23 years of
I | experience as an Estimator, Cost Engineec and Matecrlals Engineetr on
T ' construction and mining projects worldwide. Russel has been heavily involved

for the past five years in preparing cost estimates on mining-related projects
in western U.S. and Alaska.

Volumetrics

M-K has calculated the volumetrics involved in meeting the specified

requirements of the four proposed reclamation alternatives in the DEIS and the
1985 Multiple Land Use Reclamation Plan. :

Cross sections were developed from 1" = 100' topographic maps of the
Jackpile/Paguate Mine as necessary over the disturbed area to accurately
reflect pre-mining, post-mining and post reclamation topography for each of
the proposed plans. These cross sections were then used to calculate the
volumes of material moved in each alternative. The average end area method
was used. The methods employed provide results with an accuracy level of five
percent to eight percent, and are widely accepted within the industry.

M-K has made a comparison of the volumetrics associated with the five
alternative reclamation plans. The comparison included required backfill
volumes for the three pits; Jackpile, North Paguate and South Paguate
(includes SP-20 Pit), dump slope reductlon and protore removal, overburden
requirements, topsoil requirements, dozer/scraper slope reduction and volumes
to construct the DOI drainage channels. Depending on the reclumation plan,
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the volume of material in each category can vary significantly. Total
material moved for the five alternatives varies from 18.4 million cubic yards
to 56.4 million cubic yards Overburden and topsoil requirements between the
five reclamation plans does not vary to any great extent. Required backfill
also does not vary significantly for four of the alternatives, 10.5 mil)lion
yards to 12.3 million yards. The Laguna backfill requirements ace much higher
due to the requirement of backfilling the South Paguate Pit and SP-20 Pit to
original premining topo and the buttressing of the North Paguate highwalls. A
distinction should be made between required backfill and backfill that is
actually placed back into the pit areas. Required backfill is the volume of
material necessary to backfill the pits to within the specified limits of the
projected recharge water level. The backfill that is placed into the pits may
be in excess of the required backfill, dependent on the dump slope
modifications a.d the criteria for disposing of this materia) in a particular
alternative reclamation plan.

Results of +olumetric caicuations conducted by M-K during 1980 and 1982,
and check calculations by 4anaconda, generally agree for coiaparable areas
calculated during this study.

We have reviewed existing and post-mining surface contour maps provided by
the DOI which were used as one basis for their volumetric calculations. The
present condition contour maps prepared by the DOl appear to be in agreement
with Anaconda mapping when adjustments are made for the datum difference. The
post reclamation surface configuration maps provided by the DOI were difficult
to interpret and the majority of the maps were unusable for purposes of our
analysis. Using the descriptions in the DEIS and as much of the DOI provided
mapping as possible, we can find no apparent basis for the rather large
differences between the M-K volumetric calculations and those reported by the
DOIL. Additional DOI volumetric calculations and documentation will be
necessary to further address these differences.

The Anaconda reclamation proposal submitted in the 1982 “Green Book" plan
as calcuated by M-K 1is significantly less material movement than the DO1
interpretation of the 1982 Green Book Plan. M-K has also concluded that the
DEIS overstates the amount ~f material movement for the DOI options.

Comparing M-K's total material movement for the four alternative
reclamation plans with the DOI total matecial movement, M-K estimates are 23
percent, 20 percent and 10 percent lower than the DOI estimates for the 1982
“Green Book" plan, the DOI monitor option, and the DOI Drainage option
respectively. H-K estimate is one percent higher than the DOI on the Laguna
Reclamation Plan.

Differences exist between M-K's volumetric calculations and the volumetcic
results and conclusions presented in the DEIS. The more important differences
are:

1. The DOI specifies reclaimed areas will be 40 to 70 feet higher than
calcuated by Anaconda for the 1982 plan. 'This appears to be an
overestimation by DOI, resulting from possibly erroneous calculations
within the computer modeling completed by the DOI. Each one vertical foot
of material added to the backfill areas of the three pits will result in a
minimum movement of 350,000 cubic yards of additional material. As the
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lateral area backfilled increases, the volume of flill for each one-foot
lift will increase to a maximum of 700,000 cubic yards of material per
foot added across the entire pit bottom for the three pits.

An additional 40°' of backfill would require movement of approximately 14
to 28 wmillion cubic yards of material. A 70-foot rise would requirce
approximately 24 to 49 million cubic yards of additional material. The
1982 Anaconda Plan as calculated by M-K results in a close balance between
required backfill and surplus material from dump slope reduction. M-K has
been unable to locate the additlonal material included by the DOI.

2. The DOI calculated that 973,000 loose cubic yards of material must be
moved to construct drainage channels for all of the reclaimed mine areas
in the drainage option. The hydrologist report prepared by the B.I.A.
supporting the drainage option states 22,000 cubic yards of material must
be excavated to construct the Jackpile drainage channel. The drainage
channel volumes do not appear consistent. Overestimation by DOL of
backfill into the pits could have resulted in an 1naccurate estimate of
the actual volumes required to construct the drainage channels (i.e., the
channel excavation volumes may be based on the 40 to 70 fcet of higher
backfill stated by the DOI).

The proposed drainage channel routes for the North and South Paguate Pits
were not available from the DOI. M-K located the proposed drainage
channels based on what we. belleved as the most economic route and required
the least excavation of material. M-K calculates the total required
channel excavations for the Jackpile, North Paguate, South Paguate and
SP-20 Pits at 4,900,000 cubic yards. '

3. The DEIS indicates that dump slope reducticn is essentlially eliminated in
the Laguna proposal because of the specified backfill. However, M-K has
determined the reduction in required dump slope work, as a rvesult of dump
removal to backfill South paguate Pit, is less than five percent. Our
calculations indicate that dumps in the vicinity of South Paguate Pit
contain more than enough material to meet the requirements. All other
dumps would still require some recontouring.

4. DOI has greater volumes than Anaconda for stockpiled protore material.
M-K is unable to account for this excess of material.

5. A comparison of M-K and DOI backfill estimates for the four alternatives
resulted in M-K requiring 11 percent, 7 percent and 7 percent additional
backfill for the 198z plan, DOI monitor and DOI drainage plans
respectively. M-K required 11 pecrcent less backfill than the DOI for the
Laguna plan. ‘

Eacthmoving Methods and Equipment

In determlining the methods and type of equipment to be used focr the
alternative reclamation plans, M-K has conformed with acceptable industry
practices regarding equipment costs and operations viability. M-X has
utilized the range of operations experience of the individuals working on thc
project and an extensive database derived from historical contract mining

operations.
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In determining the type of equipment and methods to be used on the
alternative reclamation plans, M-K has made extensive comparisions of various
types and si..s of equipment. This comparison involved the following subjects:

Hourly operating costs

Equipment capacities

Equipment production rates

Capital costs

Historical costs on repair and service
Availabilitles

Operations. practices

00000 O0OCO

Equipment examined included a comparison of front-end loaders with
hydraulic shovels loading various sizes of end dump trucks and large bottom
dump tractor/trailer combinations. Also examined were the operations which
tould allow the use of scrapers and track-type dozers. Many other less
flexible types of equipment were looked at, such as electric shovels, small
draglines and conveyors. The nature and complexity in pecforming the

- reclamation of this mine and the large extent of property area that has bdeen

disturbed requires the more mobile and versatile equipment fleets.

The results of these comparisons are: HM-K proposes the use of hydraulic
shovels loading 85 ton end dump trucks, supported by track type dozers on the
dump slope reduction. One of the alternative plans also utilizes push/pull
scrapers for much of the backfill and dump slope reduction material.

The choice of equipment by the DOI for reclamation alternatives are common
pieces of equipment, and are considered acceptable, but would probably result
in higher operating costs.

Material Movement and Schedule

Having determined the volume of material to be moved in each reclamation
Plan and the method and type of equipment to be wutilized, the final
engineering tasks were material movement and schedu{ing.

M-K determined where the required material, whether it is backfill,
overburden or topsoil, is being removed and where the material is baing
placed. M-K has attempted to pick the most economic haul profiles and routes
of material movement, which 1is sometimes affected by what material is
available and the type of material required. These reclamation plans can be
considered workable cost effective designs.

Computer simulated haul c¢ycles were developed for all of the wvarious
haulage routes for each reclamation alternmative. These haul cycles require
inputting the volumes, loading rate, haul lengths, grades, rolling resistances
and speeds into the computer, which then generates the cycles times, number of
haul units required on the haul and production per hour per haul unit.
Additional ‘nformation is generated on these simulations to aid in cost
estimating. M-K developed in excess of S00 computer simulated haul cycles for
the 1985 reclamation plan and the four plans presented in the DE1S to
adequately address each item of material movement.
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M-K determined the time and the number of units of equipment that are
required for the vacious dump slope reductions and reclamation tasks. From
this . .int the schedule of material movement was developed to determine:

Number of loading units required

Number of haulage units

Number of dozers required

Operating hours and labor shifts for the equipment

Year the reclamation item occurs

Support equipment requirements such as motor-graders, water tcrucks,
drills, service equipment and light plants

0000 OO0

The objective of the schedule was to complete as much reclamation work per
year with a particular fleet of equipment and not have a large fluctuation in
the required number of loading or hauling units. M-K has scheduled the
operations so the truck fleet is balanced with the loading units to prevent
long periods of truck idle time, or times when there is a deficiency in the
number of trucks.

The five alternative reclamation plans vary in time for completion from
just under two years to four years. Shovel requirements range from one to
three shovels operating with five to flfteen trucks, respectively depending on
the reclamation plan. A spare front-end loader is utilized at times within
some of the alternative reclamation plans.

M-K has reviewed the limited data prepared by the DOI concerning equipment
requirements and methodology. M-K has differing views on the methods and
assumptions utilized by the DOI in determining:

(o) Equipment production rates
o Equipment requirements
o Manpower cequirements

Many of the DOL assumptions and methodology are not usually utilized in
the industry.

In a reclamation job of this complexity, detailed hauluge cycles are
required to accurately determine loading and haulage equipment requirements.
Weighted average haul distances, apparently used in the DOI estimates cannot
give a realistic picture to develop equipment schedules and a cost estimate.

In determining hourly dozer production rates, the average push distance
forms a major component of the hourly production. To apply the same push
distance for all of the dozer work on a project this size will give very
generalized dozer requirements and costs. An average push distance of 500
fee’ as reported by the DOT is higher than the majority of the distances used
by M-K. A push distance of 500 Feet is reaching the upper limits of efficient
and economic use of a dozer.

When determining the equipment requirements of the loading and haulage
fleets and. the duration of the project, it is necessary to develop a schedule
of the operations on a monthly and annual basis. By combining the reclamation
items having short hauls with items having long hauls, less equipment is
required and the equipment in operation is better utilized.
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H-K has not ° received any schedules of material movement on the
alternatives costed in the DKIS. The number of loading, hauling and dozer
unit provided in the DOI manpower requirements appears to be ovecrstated and
oversimplified compared to common practices within the industey,

Cost Analysis

H-K has prepared capital and operating cost estimates for implementing
each of the proposed reclamation plans. Care has been used to assure that
each of the plans is estimated on a comparable basis. Equipment types are
changed as appropriate for the elements of each alternative.

M-K estimated the total cost of completing the four reclamation
alternatives presented in the DEIS. M-K cost estimates are 25 percent, 22
percent, and 14 percent lower than the DOI estimates for the 1982 proposed
reclamation plan, the DOI monitor plan and DOI drainage plan respectively.
M-K's costs are 18 percent higher than the DOl for the Laguna reclamation plan.

The cost variance between the lowest and highest of the four DOI estimates
presented in this DEIS reclamation alternatives is only six percent. The
variance of total material moved between the lowest and highest of these four
alternatives is 46 percent.

M-K 1is concerned with the narrow range of total reclamation costs for the
four alternative plans the DOl has costed compared to the wide range of total
material movement.

H-K has creviewed the limited cost data provided by the DOI. The dozer and
scraper cost per cubic yard of material remains the same independent of the
operation or haul distance. The Jhourly production per haul truck also appears
to generalized for the wide variation in haul distance and fleet requirements.

The cost summaries appear to be very generalized for this complex of a
reclamation effocrt. The DOI estimates would apply more to an order of
magnitude type cost estlmate.

M-K feels comfortable that the cost estimate we have preparcvd falls within
industry standards for estimating mining and construction projects. M-K can
not speculate on what the level of accuracy is for the costs presented in the
DEIS.

In summary, the data and mapping prepared by the DOT for the DEIS was very
limited and difficult to interpret. M-K has attempted to reconcile the
differences in the wvolumetrics between alternatives but has had 1little
success. Additional back-up data and mapping relating to each reclamation
alternative 1is necessary to further address the volumetcric variations and
reclamation costs.
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STATEMENT OF FRED C. KELSEY

My name is Fred Kelsey. I am currently employed by Ana-
conda Minerals in the capacity as a mining systems analyst. My
college background includes training in the fields of geology,
geophysics, and computer science. -

My current work with Anaconda encompasses the feasibility,
evaluation, design, development, operation and maintenance of
computer systems used by the Geology, Mining Technology, and
Evaluation Departments. My work also involves geostatistical
reserve calculations, mine modelling, and participation in
evaluation projects relating to potential mine or reserve ac-
quisitions.

My assignment was to reconstruct the digitized topography
that was provided by the BLM, reformat the data into a form
that was suitable for use by Anaconda's various computerized
surface mine planning systems, and validate the data.

A chronological account of Anaconda's attempts to secure
the data necessary to evalute BIM's volumetric calculation fol-
lows.

A letter requesting copies of the computer tapes
containing all digitized Jackpile-Paguate topography data was
sent to the BLM on March 22, 1985. On the third week of April,
I received two computer tapes from the BLM's Denver Office.
According to the BLM the tapes contained the 1984 topography
data, 1951 topography data and the post reclamation topography
data. However, these tapes turned out to be unusable due to

incompatabilities betwen the computers used by Anaconda and the
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BLM. I therefore requested the data in a format compatable

with the Anaconda computers.

o On May 10, 1985 I received two usable tapes containing

part of the 1984 digitized topo data from the BLM. On May 13,

f; 1985, I received two more tapes containing the remaining 1984

topo data and the 1951 topo data. In early June I requested

topo data that was either missing or totally wrong in the tapes
received in May. I received this data on July 2, 1985.
Anaconda Minerals Company has not received to date the

computerized post reclamation digitized contour data even
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though our original request was made five months ago.

e After receiving the topo data I made several verbal re-

quests of the BLM technical consultants to send me explicit in-

structions on how to decipher the computer tapes. The only in-
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formation they could give was that the topo data was in the UTM
i coordinate system. As a result of this lack of documentation,

I spent a considerable amount of time and effort creating com-

puter programs to modify the topo data into a usable format.
The following procedures were used to convert the BLM data

into a format from which contour maps could be generated.

' First, the data was converted to the New Mexico state

plane system. Then the coordinates of each topo point given

had to be adjusted to give true coordinates based on an
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j algorithm that originally took considerable time to assemble.

i The elevation for each point was then averaged with all other
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points within 0.3. feet. The reason for this step was that the
original points were split into two points having elevations 5
feet above and below the correct elevation. Finally, the data
was contoured using a computerized contouring program. Any bad
elevations showed up as elevation anomalies and, therefore,
were usually easy to detect.

After correcting the major errors in the contour
elevations the data was reduced. This reduction of data did
not affect the computerized contouring results when compared
with the BLM supplied topography maps. However, this data re-
duction did decrease the computer run times. Before data re-
duction there were over three million topo points. After data
reduction the same computerized contouring results were
achieved with less than 800,000 points.

I found two basic types of errors within the BLM topo
data. The first error was that of missing blocks or where the
topo data in the blocks was totally wrong. This type of error
represented a small but significant portion of the 1984 and
1951 topography data. This type of error was very easily iden-
tified. The second type of error was where the elevations
along a contour line were wrong. Almost every block of data
had this type of error to varying degrees. Computer maps
showing most of the above two types of errors were generated by
Anaconda. Computer maps showing the corrected topography were

also generated.



F XL A

T
S SR i :
DA P e

S

10-59(Cont.)

-4-

It appears that the BLM did not find the topography errors
that I have mentioned. I find it surprising that BLM did not
notice these errors because anyone with any experience in sur-
face contouring packages should have been able to detect them.
These errors may be contributing factors in the discrepancies
between Anaconda and the BLM in volumetric estimations. It is
impossible to quantify the effect that the topograshy errors
would have had on the BLM volumetric studies. Because of ques-
tions that arise from the errors found, the reliability of the
digitized computer data is highly suspect. .To continue further
analysis with this data would require a detailed comparison be-
tween the digitized computer data and the topography.maps that
were supplied by BLM. Since we never received the post recla-
mation topography and due to the problems found with the com-

puterized data, it was unrealistic to proceed any further with

computer analysis of this data.



STATEMENT OF
DR. BEN L. SEEGMILLER

Seegmiller International
Salt Lake City, Utoh

I, INTRODUCTION

WCRK PERFORMED BY SEEGMILLER INTERNATIONAL

Seegmiller International has performed a wide variety of
projects at the Jackpile-Paguate Uranium Mine. The projects
include detailed geotechnical studies of the Northeast Jackpile
and Southwest Paguate areas for slope stability optimization in
1979. These two studies involved field mapping, core drilling
and logging, laboratory strength testing and slope stability
analysis. Joints and bedding planes were mapped in the field
and the results were analyzed by computer assisced methods. The
most probable slope failure modes were investigated. Oriented
drill cores were taken and they were logged in detail for joints
and bedding planes and for geotechnical strength parameters.
Strength tests were also conducted and the rock mass was charac-
terized for shear strength. The field and laboLagory results
were then used to analyze the stability of the mine slopes during

and after mining. Modifications in the mining ~lans were recom-



mended as were methods for improving futu.e stability. Also

in 1979, a subsidence study of the Paguate Mine was conducted.
The study involved a determination of the height of mining, the
height of the existing openings, the thickness of the overlying
strata and the amount of surface subsidence that could occur.
Both field measurements and laioratory strength testing were
undertaken. Detailed analyses of stability, relative to stable
arches and surface displacements, were completed. In 1980 a
stability study of the Jackpile Highwall was completed, as well
as a study of dump stability. The Jackpile Highwall work in-
volved field mapping, strength evaluation and stability analyses
using the Hoek method. Stability analyses were performed on four
different sections through the highwall. The dump study included
field examination, sample collection and analyses by the Hoek
method. 1In 1981 a major study of subsidence of essentially all
underground stopes was conducted. The study involved field
evaluation and stability analyses to determine whether of not
subsidence would occur and the magnitude of the potential sub-
sidence. Also in 1981, a comparative study of natural stopes

and mined highwalls was completed. The study involved field
measurements, field strength appraisal and stability analysis.

In 1982 a reevaluation of the subsidence potential for the PW 2/3
Mine was completed. Field measurements of stope size and deter-

mination of the thickness of overlying st-ata was undertaken.



Stability analyses for stable arcth ~ize and potential magnitude
of subsidence were performed. In 1983 a detailed slope stability
study for the North Paguate area was undertaken. Sixteen dif-
ferent sections through the pit area were developed showing rock
type and detailed goetechnical character. Field samples were
collected and strength ~ests were performed. Using the Hoek
method, a safety factor against slope failure was developed for
each section. 1In 1985 further stability studies were completed
for the Jackpile Highwall, selected individual dumps and the
North Paguate pit. These studies involved many detailed field
examinations, field testing and extensive computer assisted
stability analyses. Fof these latter studies, an analysis
methods comparison was performed. Hoek, Modified Janbu, Modified
Bishop and Morganstern-Price methods were compared. Using the
very accurate and conservative Modified Janbu and Modified

Bishop methods, more than 6,000 individual analyses were per-
formed on highwalls and waste dumps. In all of the referenced
studies from 1979 through 1985, detailed field work was completed.
Rock and soil units were examined and strata were mapped for

joints, bedding planes and other geotechnical characteristics.

Drill cores were logged and tested for various strength parameters

in the laboratory. In all cases d=tailed data analyses and
detailed stability analyses were conducted. All in all, from

the period starting in November 1978 through August 1985 some



fifteen detailed geotechnic'” studies of stability were per-

formed by Seegmiller International at the Jackpile-Pagudte

Uranium Mine.

PERSONNEL INVOLVED IN WORK

Dr. Ben L. Scegmiller and Mr. Robert P. Sharon are the
Seegmiller International employees who have performed the sta-
bility analyses regarding the Jackpile-Paguate Mine. Dr. Seégmiller
is the Principal Consultant for Seegmillef International. Dr.
Seegmiller has undergraduate degrees in both mining engineering

and geological engineering. 1In addition, he has a Masters degree

in Mining Engineering and a Ph.D. in Mining Engineering from the

University of Utah. Dr. Seegmiller is a registered professional

engineer in ten states and a full member of the Society of Mining
Engineers, the American Society of Civil Engineers, the Canadian
Institute of Mining and Metallurgy, the Association of Engineer-

ing Geologists and the Utah Geological Association. He has con-

sulted on a wide variety of slope stability problems for both
mining and civil applications. Included in his consulting work
‘:3% have been assignments in Chile, Sweden, Canada, Mexico, Zaire,
N Ivory Coast, Liberia, the People's Republic of China, as well

i as many different locations in the United States. He has written
and presented numerous technical papers on the subject of rock

mechanics in mining. Includad among these technical papers are




feature articles in A...ing Engineering, Mining Congress Journal,

Engineering and Mining Journal and World Mining.

Dr. Seegmiller supervised all field and laberatory work
performed in connection with studies of the Jackpile Paguate
Mine. He personélly conducted more than 15 days of field work
an& supervised and reviewed all laboratory testing of materials.
He performec all calculations for slope stabiltiy analyses,
designed modifications and mitigated measures to improve high-

wall and waste dump slope'stability.

Robert P. Sharon is a Geological Consultant for Seegmiller
International. Mr. Sharon has a technical degree in Geology
from Bakersfield College and a Bachelor's degree in Geology
from the University of Utah. . He has been employed in mine plan-
ning with Kennecott Copper Corporation and in geological explor-
ation with All Minerals Corporation. He became associated with
Seegmiller International in 1980 and has since been involved
in field discontinuity mapping to assess highwall stability,
rock and soil sample collection and laboratory testing, emplace-
ment of piezometers for rock stability determinations and computer
assisted design and analysis for determining optimum pit slope
angles. Examples of Mr. Sharon's assignments include Anaconda's
Jackpile and Paguate iiines, Getty's Mercur Gold Mine, Kaiser

Steel's Eagle Mountain Mine, Energy Fuel's uranium mines in



Arizona and thfr “yprus Northumberland Mine.

For the Jackpile Paguate Mine studies, Mr. Sharon was

involved in field data collection including detailed strata map-
ping and sample collection. He assisted in the laboratory rock

and soil testing and performed detailed geotechnical descriptions

of rock samples.

o I1. CONCLUSIONS REGARDING STABIILTY OF THE GAVILAN MESA(JACKPILE)
L HIGHWALL

The initial study of the Gavilan Mesa Highwall stability
indicated that under the assumed strength, the highwall might

Q; have a safety factor less than 1.5 unless buttressed. The

[ analysis method that was used is known as the Hoek method. It
is a simple and easy to perform method and gives more conserva-
tive answers than other methods. The buttressing that was

designed by Seegmiller International and incorporated in Anaconda's

Green Book Reclamation Plan would increase the minimum potential

safety factor to at least 1.5 by the Hoek method.

The stability reevaluation conducted in May 1985 involved

s much more detailed field work and rock mass strength evaluationm.
The initial work has assumed that the sandstone rock units has
a cohesion of only 4,000 psf. Subsequent studies on similar

e rock units in the North Paguate pit indicated that the sandstone



cohesion t%ould be at least 6,000 psf. Additional field work

and a rock mass analysis conducted in the later study show that
the rock mass cohesion of the 3rd Sister sandstone is 6,000 psf.
The cohesion of the 2nd and lst Sister sandstones is 8,500 psf

and the conhesion of the Dakota Sandstone and adjacent silty
sandstones are 20,000 psf and 17,000 psf, respectively. The

shale units are assumed to have the originally assumed cohesion
of 2,500 psf. In addition, the later study used much more sophis-
ticated and accurate stability analyses methods including the
Modified Janbu and the Modified Bishop. Using these more detailed
and accurate methods, a safety factor greater than 1.5 was demon-
strated by both methods without a buttress. When a buttress is
used, the safety factor is increased beyond 1.6 and is thus more
conservative than required to assure long-term stability of the
highwall. Therefore, very detailed and accurate analyses

methods demonstrate that a buttress is simply not required to
achieve the desired safety factor of 1.5. The highwall config-
uration suggested by DOI would even be more conservative because
they propose to have the highwall slope profile modified. Such

a configuration is unnecessary for purposes of stability.

DOI reviewed the original Seegmiller International work
and concluded that it was not feasible to reclaim the highwall
to a sta-e of absolute stability, that a safety factor of 1.5 is

more than adequate and that a safety factor as low as 1.4 would



be -cceptable. Therefore, in light of the new strength informa-
tion and the new and more detailed analysis results, the highwall
may be regarded as stable over the long-term. Only if permanent
structures occupied by humans, such as a school or hospital,

were located at the base of the highwall would a safety factor

greater than 1.5 be justified.

Common industry practice is to leave highwalls at the same
angles as they were mined. In some cases highwalls have been
left at 30°, 45°, 55°, 60° and even as steep as approximately 80°,
For example, the Windfall Canyon Mine, just outside the city
limits of Eureka, Nevada, has been personally observed to have
sedimentary rock slopes of 65° over heights of approximately 300
feet. These slopes have been stable for 10 to 15 years with no
signs of failure. Another personal observation example is the
Thornton Quarry in the suburbs of Chicago, Illinois, where
sedimentary rock is mined with slope angles on the order of 80°
over slope heights of approximately 260 feet. Mining began in
the Thornton Quarry in 1837 and no significant slope failures
have occurred in the past 148 years. Ultimate depth of the
slopes are planned at approximately 400 feet and the slope angles
will be in excess of 60°. The quarry is surrounded by numerous
roads and a freeway and a residential area is immediately adjacent
to the mined slopes. Mining is expected to continue for anther

100 to 150 years and the quarry slopes are believed prudently



stable even in view of the adjacent freeway and residential
area. By comparison, the Gavilan Mesa Highwall will have an

approximate slope of only 47° and no occupied structures or

facilities will be nearby.

The reasons for the DOI contrary conclusions are not certain.
Their technical studies do not fully explain the basis for why
they think the Mesa is unsafe. However, it would appear that
they did a worst case analysis on a single cross-section rather
than several cross-sections. As such, unrealistic conclusions
could result about overall stability for the Mesa. 1In additionm,
they have assumed cohesion values of 50% of laboratory values,
but have not stated what laboratory values were assumed. The
use of cohesion values of 507 of actual laboratory results for

sandstone and shale materials would yield safety factors on the
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order of 5 to 10+ for the Mesa. If DOI selected values that
were 507 of the SEEGMILLER values, then their analysis is grossly
conservative. For example, the Sisters sandstone has a lab-
oratory cohesion of 865 psi or 124,560 psf as determined in the
original North Paguate study. If the DOI used 507 of these values,
which are the SEEGMILLER laboratory values, then the sandstones
would have cohesions of more than 62,000 psf. The SEEGMILLER
analysis values were not laboratory values, but values for the
actual rock mass based on past experience, other mining operations

in similar materials, a rock mass strength analysis and laboratory

testing.
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The analysis method used by DOI is the Morganstern-Price
method. This analyses method is extremely time consuming and
cumbersome to use. Detailed force function values must be
assumed for each and every computer run that is made on a single
failure surface. Specific rules must be applied to each "solution"
to determine if it is an "acceptable" solution. The Morganstern-
Price method was used by SEEGMILLER in their 1985 work for
comparison purposes. The results showed that of four different
methods [Hoek, Modified Janbu, Modified Bishop and Morganstern-
Price], the Hoek method was the most conservative and the Morganstern-
Price method was the least conservative. The other two methods,
which are the primary analyses methods used by SEEGMILLER, are
both more conservative than the Morganstern-Price method and yet
much easier to use. Hundreds of Modified Janbu and Modified
Bishop analyses may be performed in the same amount of time that
a single acceptable Morganstern-Price solution would require.
Consequently, the final results produced by the Morganstern-
Price method may be very limited and the accuracy is always
questionable. 1In August 1985 SEEGMILLER conducted a limited
survey of state agencies in New Mexico, Indiana, Colorado,
California, Arizona and Utah. The survey indicated that the
Modified Janbu and Modified Bishop analyses methods are the
standard for stability analysis. Not one state agency[highway

or mining regulatory] in any state is known to use the Morganstern-

Price method.
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The DOI configuration may be difficult, expensive and
dangerous to construct exactly as shown. The problem with the
proposed configuration is that the working space for men and

:| equipment is very narrow and only small-sized construction
equipment could be used. Such small-sized equipment would be

costly, require more men and, in general, produce unsafe work-

ing conditions.

[11. STABILITY OF THE NORTH AND SOUTH PAGUATE HIGHWALLS

Although DOI again uses their overly conservative conclusions
in calculating the safety factors, they agree with the SEEGMILLER
analysis and conclude that the highwalls are stable. In effect,
there is a major inconsistency in the DOI work because one of

the slopes in the South Paguate was computed by SEEGMILLER using
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the Hoek method to have a 1.4 safety factor. The original
SEEGMILLER work on the Gavilan Mesa Highwall, using the Hoek
method, also gave a safety factor of approximately 1l.4. The 1.4
safety factor in the South Paguate area was, however, completely
acceptable to the DOI, while a 1.4 safety factor(without buttress]

was not acceptable to DOI for the Gavilan Mesa Highwall.

Detailed studies in July 1985 of the North Paguate high-

walls, along three different cross-sections, show that these
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slopes will remain stable even if a portion of the pit is used

- 11 -
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for water storage. Some 3,000 individual analyses, using the

Modified Janbu and Modified Bishop methods, show that the slopes

will have safety factors in excess of 1.9 under dry or water

10-64(Cont.)

storage conditions.

IV, STABILITY OF THE PROPOSED WASTE DUMP SLOPES

The waste dumps, as they are presently configurated, all
have safety factors on the order of 1.5, except for FD-2 Dump.
FD-2 Dump has an estimated safety factor of only about 1.05 to
1.1. The plaﬁned regrading of the dump slopes to the profiles

examined in the SEEGMILLER studies would yield safety factors

in excess of 1.6 for many of the dumps. In actuality, the 1985

ﬁﬁl Multiple Land Use Reclamation Plan would result in even flatter

‘Fﬁ . overall slopes for some of the dumps and the safety factors
Bk would increase in a number of cases to in excess of 2.0. These
&

high safety factors are more than sufficient for stability in

the long-term.

The DOI analysis of waste dump stability, which predicts

ﬁy failure of the dump slopes is based on the wholly erroneous

assumption that the waste dumps will lose their cohesion over
time. In fact, the DOI analysis predicts that the waste dumps

4% will have as little cohesion as a sand dune. Given the character

of the rock and soil in the waste dumps, the atmospheric moisture

- 12 -
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and the time element, the dumps will actually consolidate and
have an increase in cohesive strength over the long-term. Such
consolidation commonly occurs in soil embankments emplaced for
elevated freeway construction. In such cases, it is normal to
allow the soil embankments to remain undisturbed for 12 to 24
months while consolidation and strength increase occurs. The
actual pavement or asphalt is placed after consolidation occurs
and the cohesive strength of the embankment has increased. To
state that the waste dumps will not also consolidate and increase
in cohesive strength is not only grossly conservative, but also
completely incorrect. A further example of the increase in
cohesive stréngth with consolidation over the long-term is the
"desert alluvium" that is found in southern Arizona open pit
copper mines. Originally, the alluvial material was accumulated
by water into the desert areas from the surrounding mountains.
Thousands of years later the desert alluvium has been mined to
reach copper ore several hundreds of feet below the desert ground
surface. Commonly, the desert alluvium has been perscaally
observed to be stable at slope angles of 90° over heights up to
100 feet. The oldest mine having such slope angles and slope
heights is approximately 20 years old. Arizona desert thunder-
storms commonly drench these alluvial materials many times each
year. However, to date most of these cut slopes have remained

quite stable. The major reason for their stability is the high

- 13 -
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vl cohesive strength that has resulted as long-term consolidation

©O| has occurred.

The situation in FD-2 Dump is very different than that in
any of the other waste dumps. FD-2 Dump was originally placed
on a sloping hillside. Some time during the past severz2' years
failure has taken place in the dump. The actual location of

the failure plane is unknown except for the entrance and exit

of the plane of movement on the crest and in the toe. Analysis
of the dump indicates that the failure plane vertically enters
the dump about 30 feet behind the crest. It is presumed to pass
vertically downward to the interface of the dump materials and
natural hillside strata. The failure plane may either pass
along that interface or it may be located inside the natural
hillside strata, which are known to consist, in part, of weak
shales. The failure plane then daylights the slope just below
the dump toe in the natural hillside materials. In any event,
the failure plane presumably passed along the path of least
resistance. As the dump now stands, it is stable, but only just
stable. It should, however, remain stable unless some outside
force acts on it. Only an earthquake or pressurizétion from
groundwater could act as such an outside force. The probability
of either of these events is considered extremely small. If

either did occur in such magnitude that the dump was impacted,

the dump would probably just slide downward until it again

- 14 -



reached a point of equilibrium. Only in the event of a very
rapid pressurization from a deluge of water or a major earth-
quake would the dump catastrophically fail. The consequences of

catastrophic failure in the worst case would be minimal because

10-66(Cont.)

the dump would simply displace outward from the toe 50 to 100

feet. Nothing, except the natural topography, is located

immediately beneath the present toe.
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PREPARED COMMENTS FOR PUBLIC HEARING
Warren R. Keammerer, Ph.D.

. My name is Warren Keammerer. 1 have a Bachelor of Science in
Biology and a Ph.D. in botany and plant ecology. For the past 13
years 1 have been working as a consultant in vegetation science and
plant ecology. Specifically my work consists of design and
evaluation of reclamation plans, evaluation of revegetation cuccess
on m1ned.lands, and collection of haseline data for use in
preparation of mining permits and impact statements. I am currently
working as a consultant to Anaconda Minerals with the specific tasks
of reviewing and redesigning portions of Anaconda's revegetation
plan, evaluating monitoring programs and proposals, and evaluting
certain aspects of post-mining land use capab:lities.

After having read and evaluated the draft DEIS, I have the
following comments on revegetation success criteria, livestock
carrying capacity on reclaimed areas, the use of phreatophytes to
control groundwater levels, the use of the Community Structure
Analysis method for evaluation of revegetation success, vegetation
characteristics of the reclaimed pits, and comparison of the no
action alternative with the Anaccnda proposal.

Revegetation Success Criteria

The three proposals in the draft DEIS contain three apparently
different standards for evaluating revegetation success. The
Anaconda proposal sets the standard at obtaining 70 percent of the
cover and production of the surrounding native vegetation evaluated
after three growing seasons. The Department of Interior (DOI)
proposal sets the standard at obtaining 90 percent of the
surrounding native vegetation after 5 years, and the Laguna Pueblo
proposal sets the standard at obtaining 90 percent of the
surrounding vegetation after 10 years. On first examination these
standards appear to be quite different. 1n actuality, the standards
are really quite similar hecause they represent various points on a
successful revegetation trend curve.

Data collected from the already reclaimed areas at the
Jackpile-Paguate site suggest that if stands of vegetation on
reclaimed sites reach 70 percent of the surrounding native
vegetation cover and production, there is a high probability that
the established plants will continue to grow and increase in cover
and production. This is especially true for shrub species.
Existing data also suggest that if the 70 percent level is not
reached after three years, then some sort of management will be
required to improve areas of this type.

In most cases a 70 percent level after 3 years is indicative of
successful establishment. Of the 9 different groups or areas (17
dump sites) that have been reclaimed on the Jackpile-P:guate site, 6
have exceeded 70 percent of the surrounding native vegetation. Of
these six, four have exceeded 85 percent, and of these, 3 have
exceeded 90 percent. Of the three that had not exceeded 70 percent
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when the evaluation program ended, two were showing strong positive
trends. Only one of the nine areas was not doing well, and ti fact
that it was not doing well was clearly apparent nrior to the end of
the third growing season. This area is one that =.11 need to be
retreated once complete reclamation of the site begins.

Observations will be conducted throughout the antire
reclamation process and remedial action will be taken as early as
possible to assure revegetation success. If the 70 percent level is
reached after 3 years, then with continued plant community -
development it is likely that cover and production will attain 90
percent levels over time. The 3 year/70 percent, 5 year/90 percent
and 10 year/90 percent standards represent points on curves of
revegetation success. On very succ:ssful sites, the 90 percent
level may be reached by the third year. On other sites that are
successful, the 90 percent level may not be reached until year 5 or
later. ‘

One concern related to tracking the success of revegetation for
only three years is that success during this time may be related to
a favorable precipitation cycle. That is, the revegetation may have
taken place during above normal precipitation years. Data from the
Rio Puerco Watershed located nearby, suggest that in this part of
New Mexico, the dry-wet precipitation cycles occur every 3-4 years.
With this type of cycle, it is likely that all of the reclaimed
areas will have undergone at least one precipitation cycle when the
formal success evaluation is conducted. Some of the areas that have
already been reclaimed will have gone through three cycles. The
three year monitoring period appears to be long enough to evaluate
the resiliency of the reclaimed areas relative the precipitation
cycles.

Another important aspect of the 3 year/70 percent criterion is
that most of the reclaimed areas will be older than three years when
the formal evaluation is prepared. Some of these areas will be as
much as 10 years old. Evaluation of these older areas wi]! provide
data for and insight into the changes in cover and production that
occur as the reclaimed areas become older.

In terms of establishing an acceptable standard for )
revegetation success, it appears that the 3 year/70 percent level is

adequate.

Livestock Carrying Capacity On Reclaimed Areas

One of the important concerns of any reclamation project is
determining whether the revegetation plan will support the defined
post-mining land use. At the Jackpile-Paguate site, the reclaimed
areas will be used for grazing by domestic livestock and will also
provide wildlife habitat. When the disturbed areas are successfully
reclaimed, these land uses should be supported withcut any speciric
management programs other than those assoc1ateq with a prudent
grazing management plan. For the purposes of iivestock grazing on
the site, it would be a good idea to wait until the reclaimed
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communities have stabilized before livestock are grazed on the site.
The recommendation is that the communities should be allowed to
attain higher levels of cover and production before a grazing
program is implemented.

In order to evaluate the capabilities of the reclaimed lands to
produce suitable livestock forage, productivity data from 1981 were
used as the best available information regarding the productivity of
the areas that had already been reclaimed as well as providing data
for the native surrounding vegetation. Evaluations were based on
herbaceous production only, since no ‘shrub data were available.
Inclusion of shrub production data would have increased the
estimates of total carrying capacity.

In order to conduct the carrying capacity analysis, it was
first necessary to obtain an estimate of the extent of the defined
landscape units within the reclaimed areas. Rough estimates
adequate for estimating carrying capacity were derived from the
reclaimed slope configuration map (Anaconda 1982),

Estimates of carrying capacity for the reclaimed areas were
based on total production data from Dumps S and J. Mean production
for these areas was 711 pounds per acre. This value was used as the
best available estimate of production for flat upland and bottomland
reclaimed areas. Half of this value (355 pounds per acre) was used
as the best available estimate for reclaimed side slopes. These
values were multiplied by the estimated areal extent of uplands,
bottomlands, and side slopes to determine the total production for
the site once reclamation is complete. Based on these calculations,
the mean production for the reclaimed site would be 638 pounds per
acre. Assuming 40 percent utilization by domestic livestock, the
reclaimed areas would have a carrying capacity of 17 animal unit
months (AUM) per month (an annual total of 204 animal units). This
is equivalent to 3.1 acres per AUM.

A similar approach was used to determine carryin? capacity for
the surrounding native vegetation. Total production for uplands was
based on data from Gavilan Mesa (557 prunds per acre). Total
production for bot.tomlands was based on data from an alluvial area
along the Rio Pagquate (693 pounds per acre). Total production for
side slopes was based on data from Basket Mesa (489 pounds per
acre). These data were used in conjunction with estimates of the
extent of uplands, bottomlands, and side slopes to determine total
production on the surrounding native areas. Based on these
calculations, total production on the surrounding native areas was
586 pounds per acre. Assuming 40 percent utilization by livestock,
the native areas would have a carrying capacity of 15.6 animal unit
months per month (an annual total of 187.5 animal units). This is
equivalent to 3.4 acres per AUM.

It is interesting to note that the projected total carrying.
capacity of the reclaimed areas is greater ihan that for the'nat1ve
reclaimed areas. The above analyses suggest that with exist)ng
revegetation technology the Jackpile-Faguate site can be reclaimed
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to a level that will support the defined post-mining land usé.

Use of Phreatophytes to Control Groundwater Levels

Anaconda's 1982 reclamation proposal calls for backfilling the
excavated pits to a level that would be above the anticipated
recovery of the ground water table. An alternative to this approach
is presented in Anaconda's 1985 Multiple Land Use Reclamation Plan.

The alternative to backfilling above the projected ground water
recovery level would be to backfill to eight feet above the existing
water levels in the ponds. These backfilled areas would then be
planted with phreatophytic species. The tota)l consumptive use by
the phreatophytes will be great enough to dissipate ground and
surface water that would come into the pit. Water budgets based on
ground water inflow, surface runoff and phreatophytic consumptive
use have been developed. These water budgets are based on extensive
ground and surface water data and show that it is feasible to
control water levels with phreatophytic species. The total amount
of water to be consumed would be 16 acre-feet for the Jackpile Pit,
24 acre-feet for the South Paguate Pit, and 53 acre-feet for the
North Paguate Pit. Consuming this much water would require planting
6.4 acres of phreatophytes in the backfilled bottom of the Jackpile
git, 9.6 acres_in the South Paguate pit and 21.1 acres in the North
aguate pit. The primary phreatophytic species to be used in this
plan would be saltcedar (Tamarix pentandra). The existing water
quality in the ponds is well within the tolerance of saltcedar.

This alternative reclamation plant represents an innovative
solution to the problem of returning the excavated pits at the
Jackpile-Paguate site to a productive and self-sustaining use. The
reclaimed areas can be used by wildlife as well as providing
sheltering areas for domestic livestock.

Use of the Community Structure Analysis Method for Evaluation of

Revegetation Success

One of the key factors associated with evaluation of
reclamation at the Jackpile-Paguate site is the selection of
revegetation evaluation methods and identification of monitoring
parameters. The Anaconda proposals (1982, 1985) state that basal
cover ana total production will be used as evaluation parameters,.
and that the data will be collected using established methods. The
Department of Interior (DOI) and Laguna Pueblo proposals call for
use of an approach called the Community Structure Analysis (CSA)
method. This method requires collection of canopy cover, frequency,
and density data.

While the development of the CSA method is credited to Pase
(1980), it is important to note that the basic principles of the
approach were developed in the plant ecology laboratory.at the
University of Wisconsin by John Curtis in the late 1940°‘s and early
1950's (Curtis 1959). The CSA method is based on calculating a
synthetic index (Importance Value) of relative impoqtance for each
sbecies encountered in a plant community or range site, @h1ch is
computed by summing normalized cover, frequency and density data.
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The use of the CSA method is based on repeated sampling of the
same transects located on rangelands in the Southwest. Changes in
the importance value for ‘-~ecies encountered on these rangeland
sites are then attributed to changes in range condition, since the
premise is that the importance value is relatively un-affected by
changes in environmental factors such as precipitation (Pase 1980),
Trends in importance value are considered to-be very strongly
related to actual vegetation changes associated with grazing
influences. It is of interest to note that the CSA method has
apparently been used only on native vegetation. This is important,
since these native communities have had hundreds, even thousands of
years in which to attain high levels of internal stability.

While the use of the CSA method for evaluating the condition of
native rangelands may be a valid usefu)l technique, it does not
appear to be appropriate for use on the Jackpile-Paguate Site.

The CSA approach was developed for use on established
rangelands where changes in community structure and composition may
be related to changes in range condition due to grazing. On the
reclaimed areas on the Jackpile-Paguate site vegetation changes may
be related to a variety of factors. It is important to remember
that the communities developing on the Jackpile-Paguate reclaimed
areas will be under going successional changes that will continue
until stable communities develop. During this time importance
values are likely to change dramatically in response to competition
among the seeded and colonizing species. The reclaimed areas will
be different from the native communities in a variety of ways. Tha
species composition will bhe similar, but there will be fewer species
on the reclaimed areas. The soils on the reclaimed areas will be
very different from the soils on the surrounding areas. Also, t